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NORTH AMERICAN SPECIES OF ALEURIA 
AND ALEURINA 


(WitTH PLaTEs 142-144, CONTAINING 10 FIGURES) 
Frep J. SEAVER 


The genus Aleuria was founded by Fuckel, and originally com- 
prised the two species Aleuria aurantia (Pers.) Fuckel and 
Aleuria rhenana, the latter species described by the author of the 
genus. The genus has been used in various ways but in recent 
years has come to be restricted by some writers to the reticulate- 
spored species of Pezizeae and in this sense it is here employed. 
Four such species are known to North America, all of which are 
characterized by the bright orange color of the hymenium with 
the whitish exterior. The habitats of the four species are quite 
distinct and three of these are shown in the accompanying photo- 
graphs. 

Aleurina was used by Saccardo as a subgenus of Phaeopezia 
and differs from Aleuria in that the spores are colored. While 
the reticulations in the spores of the type species are less distinct 
than in the various species of Aleuria, there is a strong resem- 
blance between the markings of the spores of the various species 
of Aleuria and the type species of Aleurina, which is here re- 
garded as a distinct genus. Peziza retiderma, which was made the 
type of Saccardo’s subgenus, was originally described from mate- 
rial collected at Portland, Maine. Recent collections of this 
species at Portland, Connecticut, has furnished material for the 
accompanying illustrations and descriptions. 


{Mycotocria for September, 1914 (6: 221-272), was issued September 26, 1914.] 


273 











274 MYCOLOGIA 


ALevurRIA Fuckel, Symb. Myc. 325. 1869 


Plants gregarious, scattered or cespitose, sessile or stipitate, 
fleshy, bright-colored, smooth or clothed externally with delicate 
white mycelium ; asci cylindric, 8-spored ; spores ellipsoid, at first 
smooth, at maturity reticulate. 

Type species, Peziza aurantia Pers. 

Spores not marked with ring at either end. 
Plants sessile, at maturity large, reaching a diameter of several cm. 
A, aurantia. 
Plants stipitate, medium-sized, seldom exceeding 1 or 2 cm. in diameter. 
Plants occurring in coniferous woods, stems usually long and spring- 


ing from a dense mass of white mycelium............ A, rhenana. 

Plants occurring among mosses in deciduous woods, stems short and 

not springing from a dense mass of white mycelium....A. rutilans. 

Spores marked with a ring at either end...............0000004 A. bicucullata. 
ALEURIA AURANTIA (Pers.) Fuckel, Symb. Myc. 326. 1869 

Elvela coccinea Schaeff. Fung. Bavar. 4: 100. 1774. Not Elvela 


coccinea Scop. 1772. 

eziza coccinea Bull. Herb. Fr. pl. 474. 1789. 

Helvella coccinea Bolton, Fungi Halifax 3: 100. 1789. 
Peziza aurantia Pers. Obs. Myc. 2: 76. 1797. 

Otidea aurantia Massee, Fungus FI. 4: 448. 1895. 
?Aleuria wisconsinensis Rehm, Ann. Myc. 2: 34. 1904. 

Plants gregarious or cespitose, at first globose, opening with a 
circular aperture and gradually expanding, at maturity varying 
in size from a few mm. to 5 or 6 cm. (rarely even larger), shal- 
low cup-shaped and usually regular in form when young becom- 
ing irregular and often variously contorted with age, often from 
mutual pressure, rarely one sided and Otidea-like, occasionally 
discoid with the hymenium almost plane, bright-orange within, 
color fading in dried specimens, externally whitish-pruinose ; asci 
cylindric or subcylindric, 12-15 » in diameter and 175-250 long; 
spores I-seriate, usually obliquely arranged in the ascus with the 
ends often overlapping, at first smooth and usually containing two 
(rarely more) large oil-drops, at maturity rough, roughenings 
taking the form of reticulations which are shallow and usually 
with one, rarely two, prominent projections at either end, 18-22 
X g-10 when mature, a little smaller when young; paraphyses 
strongly and rather abruptly enlarged above, often with the ends 
subglobose, reaching a diameter of 7 or 8uy, filled with orange 
granules. 

On naked soil in woods or open places, often on clayey soil. 
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TYPE LOcALITy: Europe. 

DisTRIBUTION : Newfoundland to Washington, California and 
West Virginia; also in Europe. 

ILLUSTRATIONS: Bolton, Fungi Halifax, p/. roo; Bull. Herb. 
Fr. pl. 474; Bull. Lab. Nat. Hist. State Univ. Iowa, 6: pl. 17, f. 1; 
Cooke, Mycogr. pl. 52, f. 203; Fl. Danici pl. 157; Schaeff. Fung. 
Bavar. pl. 148; Sow. Engl. Fungi pl. 78; Boud. Ic. Myc. pl. 313. 

Exsiccati: Ellis, N. Am. Fungi 836; Ellis & Ev. Fungi 
Columb. 15. 


ALEURIA RHENANA Fuckel, Symb. Myc. 325. 1869 


?Peziza radiculata Sow. Engl. Fungi pl. 114 (with descr.) 1797. 
Pesziza splendens Quel. Champ. Jura 388. 1872. 

Sarcoscypha rhenana Sacc. Syll. Fung. 8: 157. 1880. 
?Sarcoscypha radiculata Sacc. Syll. Fung. 8: 156. 1880. 

Plants gregarious or cespitose, stipitate with the stems variable 
in length but reaching 1 or 2 cm., irregular, tomentose and at- 
tached by a dense growth of’ white mycelium which penetrates 
into the substratum binding together the leaves, twigs and leaf- 
mould in which they grow, the stems themselves often clinging 
together in clusters, abruptly expanding above into the cup which 
reaches a diameter of I or 2 cm. and about half as deep, exterior 
of the cup and stem white or whitish, the cups pruinose or sub- 
tomentose with poorly developed hair-like structures, hymenium 
bright-orange, color fading in dried specimens; asci cylindric 
above, tapering below, reaching a length of 300-350 and 15-174 
thick, often becoming strongly spirally twisted at least in dried 
specimens ; spores I-seriate, obliquely arranged and often with the 
ends slightly overlapping, ellipsoid, at first smooth and with 
usually two large oil-drops, becoming rough, roughenings taking 
the form of reticulations with the meshes of the reticulations about 
3 » in diameter, rarely 5 or 6 p», ridges extending 1-2 » beyond 
the periphery of the spore, entire spore 23-27 X 12-16 m; para- 
physes enlarged above, about 6 » in diameter, filled with orange 
granules. 

On the ground in coniferous woods. 

TYPE LOCALITY: Europe. 

DistTRIBUTION: Pennsylvania to Alabama and west to Wash- 
ington. 

ILLUSTRATIONS: Boud. Ic. Myc. pl. 314; Cooke Mycogr. fl. 
112, f. 400. 
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ALEURIA RUTILANS (Fries) Gill. Champ. Fr. Discom. 53. 1879 
Peziza rutilans Fries, Syst. Myc. 2: 68. 1822. 

Leucoloma rutilans Fuckel, Symb. Myc. 318. 1869. 

Humaria rutilans Sacc. Syll. Fung. 8: 133. 

Sarcoscypha albovillosa Rehm, Ann. Myc. 2: 33. 1904. 

Plants gregarious or scattered, stipitate with the stem short, 
about 2 mm. thick and gradually expanding above into the cup 
and reaching a maximum length of about 5 mm., cup at first 
closed and of about the same diameter as the stem, gradually ex- 
panding and becoming turbinate with the margin more or less 
crenate and fringed, hymenium bright-orange, externally paler 
and tomentose, or with a few pale hairs about the margin of the 
cup, reaching a diameter of I cm. or occasionally larger; asci 
cylindric or subcylindric, gradually tapering below into a stem- 
like base, 300-350 X 20 mw; spores usually I-seriate, obliquely 
arranged in the ascus with the ends overlapping, containing usually 
one or more, rarely two, large oil-drops and often several smaller 
ones, at maturity delicately reticulated, reticulations sometimes 
indistinct and broken, ellipsoid with the ends somewhat narrowed, 
20-25 X 12-14 p; paraphyses slightly enlarged above and densely 
filled with oil-drops and granules, about 4 m in diameter at their 
apices. 

On soil among mosses (especially Polytrichum), apparently 
growing on the dead leaves and often hidden by the living plants. 

TYPE LOCALITY: Europe. 

DistRIBUTION: New Hampshire and New York to Iowa; also 
in Europe. 

ILLUSTRATIONS: Boud. Ic. Myc. pl. 315; Grevillea 22: 108, f. 
1-6; Bull. Lab. Nat. Hist. State Univ. Iowa 6: pl. 17, f. 2. 


ALEURIA BICUCULLATA Boud. Bull. Bot. Soc. Fr. 28:93. 1881 


Peziza bicucullata Boud, Bull. Soc. Myc. Fr. 1: 103. 1885. 
Humaria bicucullata Quél. Ench. Fung. 288. 1886. 


Plants gregarious or crowded, at first subglobose, expanding 
and at maturity subdiscoid or often irregular from mutual pres- 
sure, 5 mm. to I cm. in diameter, at maturity pale-orange, ex- 
ternally a little paler and minutely roughened; asci cylindric 
above, reaching a diameter of 12-15 »; spores obliquely 1-seriate 
and closely pressed together and showing a ring-like or hood-like 
process at either end on being separated, smooth and containing 
one or two oil-drops, at maturity strongly roughened, roughen- 
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ings taking the form of irregular and often broken reticulations, 
ridges of reticulations conspicuous and giving rise to rather sharp- 
pointed spine-like projections, terminal projections larger and 
giving the spore an apiculate appearance, entire spore 20-23 X 
10-12 p» (including roughenings); paraphyses rather strongly 
enlarged above where they reach a diameter of about 5 p. 


On bare ground or among mosses. 

TYPE LOCALITY: France. 

DistTRIBUTION : Wisconsin; also in Europe. 

ILLUSTRATIONS: Bull. Soc. Bot. Fr. 28: pl. 3, f. 3; Boud. Ic. 
Myc. pl. 318. 


Aleurina (Sacc.) Seaver, gen. nov. 


Phaeopezia § Aleurina Sacc. Syll. Fung. 8: 472. 1889. 

Plants medium sized, cup-shaped, fleshy or subfleshy dark- 
colored ; asci 8-spored; spores ellipsoid, at first hyaline, becoming 
smoky-brown, rough, roughenings often taking the form of in- 
distinct reticulations ; paraphyses stout. 

Type species, Peziza retiderma Cooke. 


Aleurina retiderma (Cooke) 
Peziza retiderma Cooke, Mycographia 176. (1877. 
Phaeopeszia retiderma Sacc. Syll. Fung. 8: 472. 1889. 

Plants gregarious or occasionally cespitose, rather deep cup- 
shaped, regular in form or becoming irregularly contorted, irregu- 
larity often resulting from mutual pressure, at first brown and 
lighter externally, hymenium soon becoming darker and at ma- 
turity almost black, exterior also becoming darker but remaining 
lighter than the hymenium, reaching a diameter of 2-5 cm. at 
maturity ; asci cylindric above, rather abruptly tapering below into 
a stem-like base, reaching a length of 275m and a diameter of 
12-14 mw; spores I-seriate, ellipsoid, at first hyaline, smooth and 
containing one or two oil-drops, gradually becoming roughened, 
smoky-brown, roughenings usually giving rise to one large pro- 
tuberance at either end of the spore and irregular reticulate mark- 
ings over the surface of the spore, the reticulate ridges so ar- 
ranged as to give the spore a somewhat striate appearance, entire 
spore at maturity 15-17 X 10; paraphyses strongly enlarged 
above, where they reach a diameter of 8 mw, minutely granular 
within and dilutely colored. 


On the ground in woods often among mosses. 
TYPE LOCALITY: Portland, Maine. 
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DistRIBUTION: New York to Maine and Wisconsin. 
ILLUSTRATION : Cooke, Mycographia, pl. 79, f. 306. 


Aleurina aquehongensis sp. nov. 

Plants gregarious or scattered, sessile, discoid to shallow cup- 
shaped, reaching a diameter of about 1 cm., externally slightly 
roughened, entirely brownish-black, with a slightly greenish tint 
to the hymenium which appears to be due to the spores which 
have dusted out of the asci; asci cylindric above, tapering below 
into a rather irregular stem-like base, reaching a length of 300- 
350 » and a diameter of 15-17 »; spores I-seriate or occasionally 
slightly crowded, ellipsoid to subfusoid with the ends narrowed 
and containing one or two oil-drops, at first smooth, becoming 
rough, roughenings taking the form of irregular reticulations, 
mature spore 22-25 X 10-12, hyaline, becoming pale smoky- 
brown, color more or less evanescent; paraphyses rather strongly 
enlarged above, reaching a diameter of 6 p», pale-brown. 

On the ground in a damp place. 

Type collected by N. L. Britton and F. J. Seaver near Oak- 
wood Heights, Staten Island, September 5, 1914. 

DISTRIBUTION : Known only from the type locality. 


EXPLANATION OF PLates CXLII-CXLIV 
Pirate CXLII 
Upper figure, Aleuria rutilans (Fries) Gill. Photographed from material 
collected at Hudson Falls, New York, by Mr. Stewart H. Burnham. 
Lower figures, Aleuria rhenana Fuckel. Photographed from material col- 
lected at Mill City, Oregon, by Dr. W. A. Murrill. 


Pirate CXLIII 


Upper figure, Aleuria aurantia (Pers.) Fuckel. Photographed from mate- 
rial collected in the New York Botanical Garden, by the writer. 

Lower figure, Aleurina retiderma (Cooke) Seaver. Photographed from ma- 
terial collected at Portland, Connecticut, by the writer. 


Pirate CXLIV 


Spores und paraphyses drawn with the aid of the camera lucida to a com- 
mon scale. Where the base of the ascus is shown, it is doubled back to save 
space. 

1. Aleuria aurantia (Pers.) Fuckel. 

2. Aleuria rhenana Fuckel. This drawing shows the spirally coiled base 
of the ascus as it often occurs in this species. 

3. Aleuria bicucullata Boud. 

4. Aleuria rutilans (Fries) Gill. 

5. Aleurina aquehongensis Seaver. 

6. Aleurina retiderma (Cooke) Sacc. 
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ALEURIA AURANTIA (PERS.) FUCKEL 
ALEURINA RETIDERMA (COOKE) SEAVER 
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PARASITISM IN HYMENOCHAETE 
AGGLUTINANS 


ArtTHuUR H. GRAVES 
(WiTH PLATE 145, CONTAINING 5 FIGURES) 


Probably every one in the eastern United States who is inter- 
ested in the fungi knows Hymenochaete agglutinans Ellis, at least 
by sight. The writer had been acquainted with it for many years 
before he knew its name, but, when its identity was once revealed, 
the aptness of its name made it unforgetable. 

During the month of July, 1914, cases of disease directly due to 
the action of this fungus were observed, and the results of the 
investigation of these cases form the subject of the present paper. 

While carrying on some experimental work in the woods at 
Mt. Carmel, Connecticut, the writer’s attention was atracted by a 
small bush or tree which appeared to have been suddenly killed. 
The leaves, although still a dark-green, were withered and dry, 
and hung downward, presenting a sharp contrast to the surround- 
ing healthy foliage. Thus, from a little distance, the symptoms 
were those of a sudden girdling of the plant, as, for example, 
from the work of an insect, or possibly as a result of mechanical 
injury. (Plate 145, figure 1.) 

On examination, the plant was found to be a large spice bush 
[Benzoin aestivale (L.) Nees], with several main stems. One of 
these, the diseased shoot in question, was firmly bound to a dead 
trunk of alder [Alnus incana (L.) Moench.], which lay in an ap- 
proximately horizontal position. The binding material was fur- 
nished by the fungus, Hymenochaete agglutinans, which, with the 
dead alder trunk as its source, had completely surrounded the spice 
bush stem and cemented it closely to the alder. Above this point 
of contact, with the exception of one short branch, the spice bush 
was entirely dead. (Plate 145, figures I and 4.) Further inspec- 
tion revealed a young red maple (Acer rubrum L.) attached to 
the same dead alder in a similar manner, and also killed above the 
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point of contact. In the immediate vicinity, two branches of 
apple (Pyrus Malus L.) which had also come in contact with in- 
fected alders, had been killed in the same way. 

That, in the case of the diseased spice bush, the dead alder was 
the source of infection, was proven by the fact that at many points 
along the alder trunk the fruiting bodies of the fungus appeared, 
in these cases being simply flat, more or less circular, blackish 
crusts. Moreover, where the trunk emerged from the soil, it was 
fairly covered with a crust of the same fungus, which was good 
evidence, when the parasitic tendencies of the fungus were defi- 
nitely ascertained, that the alder had itself died from the attacks 
of the Hymenochaete at its base. The wood of the alder was 
quite soft, and evidently contained the mycelium of the Hymeno- 
chaete in great abundance. 

As already stated, a casual glance might have inclined one to 
the belief that death in the case of the Benzoin had been sudden, 
but a more careful study of the parts above the girdled portion, 
and also of the fungus itself, proved that this was not the case. 

First, a study of the growth in length of the various shoots 
above the infection showed conclusively that this part of the plant 
had been laboring under some difficulty for a considerable period. 
This may be seen from the following table: 


TABLE I 


CoMPARATIVE LENGTH OF ANNUAL GROWTHS ON DISEASED PoRTION 


1912 19'3 1914 
834 inches 6 inches 2% inches 
10 “ ‘ 6 “ 3 “ 

9 oe 4% “ al4 “ee 
“ Il “ 5% “ec 

> 74 “ 4 “ 

7% 4 134 

., add 6% = 1% =“ 


The shoots selected for these measurements represented the 
principal growths in length of this part of the plant, and in every 
instance but one they show a continually decreasing growth in 
length until death occurred in 1914. The growth of each shoot 
during 1914 was remarkably slight as compared with the normal 
growth of 1912, and the growth of 1913, except in one instance, 
shows a marked decrease. 
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On the other hand, a branch originating just below the earlier 
parts of the infection (Plate 145, fig. 4) showed corresponding 
increases in the growth in length of its main shoots, as may be 
seen from table II. 


TABLE II 
CoMPARATIVE LENGTH OF ANNUAL GROWTHS OF BRANCH BELOW GIRDLED 
PortTion1 
1912 1913 1914 
21% inches 2% inches 9 inches 
% inch 1% a 
\%4 “ 1% “ 
1% “ 13% inches an 


Again, examination of the fungus at the point of contact of the 
two plants showed periods of growth which could be correlated 
pretty well with the facts just mentioned. Apparently three years 
of growth were present, each one marked by a different color in 
the fungus. The growth of the first year, i. e., 1912, was black, 
that of 1913 a grayish hue, while the recent growth of 1914 was 
colored a creamy-yellow in the outer portions, shading into a deep 
rich-brown toward the inner parts. (Plate 145, figures 2 and 5.) 

On the evidence presented by these observations, therefore, the 
girdling from the fungus first commenced in 1912. In the fol- 
lowing year the effect of this girdling began to show itself in a 
marked decrease in the vigor of the year’s shoots, a result which 
was enhanced by the continued development of the fungus. In 
1914 the action of the fungus had progressed so far that the plant 
could make only a feeble growth, which soon died when all com- 
munication with the lower parts of the stem was shut off. 

Microscopic examination showed clearly the presence of num- 
erous hyphae among the living cells of the stem. For this study, 
sections were cut through the lower part of the region attacked, 
where it was partially overgrown with the fungus. (Plate 145, 
figures 2 and 5.) At this point, as would be expected, much of 
the stem was still alive. Yet the cambial region in many places 
had taken on a brownish color, and here, as well as in the living 
medullary ray cells of the wood, the presence of mycelium could 
be clearly demonstrated. A common mode of entrance of the 


1 As shown in Plate 145, Fig. 2, this branch had already, in 1914, become 
invested with the fungus and probably would have succumbed in its turn. 
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fungus into the stem was by way of the lenticels, and wedges of 
mycelium, using this means of ingress, could be easily made out 
in the bark. 

It should also be mentioned that the piece from which the sec- 
tions were cut was left with its lower end in water, and in a little 
more than a day a vigorous growth of mycelium had developed 
from the cut surface on the diseased portions. (Plate 145, fig. 3.) 

There is therefore no doubt that Hymenochaete agglutinans is 
a facultative parasite. Yet the question at once arises, Why 
should it require two years to kill a small branch like that de- 
scribed above? In this connection we might recall the action of 
Thelephora laciniata Pers.,? a fairly close relative of Hymeno- 
chaete. For some time this fungus has been known to kill young 
plants by enveloping them with its mycelium and practically 
smothering them to death. It would appear that in the present 
case also a similar although more local effect of the fungus ob- 
tains. The close band of the fungus surrounding the stem be- 
comes tighter and tighter as the stem grows in diameter, similar 
to the condition so familiar in the case of a vine twining around 
a stem. Moreover, as the fungus increases the area of its opera- 
tions, the original band becomes hard and dry. It is significant 
also that the region where the fungus first encircled the stem is 
actually smaller in diameter than the part above. (Plate 145, fig. 
5.) That this is not due to a thicker growth of the hymenium 
above, was proved by cross sections. 

Such a condition, then, would produce a genuine girdling effect, 
resulting in weaker and weaker growth of the parts above, but 
increased growth of the parts below. Possibly not until the stem 
is thus weakened does the fungus commence its parasitism upon 
the tissues. 

It might be argued that parasitism of the fungus alone could 
produce these symptoms, as indeed really happens in the chestnut 
bark disease. But if this were the case, death should ensue as 
soon as the stem is once girdled by the fungus, or very soon after. 
There is every indication, therefore, that here the parasitism of 
the fungus is supplemented by a mechanical, choking action. 


2Hartig,R. Der zerschlitzte Warzenpilz, Thelephora laciniata Pers., Unter- 
suchungen aus d. forstbot. Inst. 1880. e 
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Hymenochaete agglutinans was described in 1874 by Ellis* as 
follows: “Of rather loose texture and of a light yellow color at 
first, becoming firmer and of a light tan color or rufous tint as the 
bristles are developed; closely adnate with a determinate margin, 
which is tomentose at first ; forming orbicular or elongated patches 
or sometimes entirely surrounding the twig or limb on which it 
grows for an inch in length.t Common in autumn in swampy 
thickets on Andromeda, Vaccinium, etc., without much discrimi- 
nation, fastening the stems or branches together wherever a dead 
twig or branch lies in contact with a living one: turns black and 
dries up during the winter.” 

Peck,® a few years later, reported the same species “on trunks 
and branches of living alder trees. Sandlake, and Adirondack 
Mountains.” (New York.) 

Saccardo,® in 1888, recorded the species, stating that it was 
indigenous to North America, and citing the collections of Ellis 
and Peck. 

Later, Massee’ included the species as indigenous to the United 
States in his monograph on the Thelephoreae, remarking as fol- 
lows: “ A well marked species, and certainly a genuine Hymeno- 
chaete. . . . Often completely surrounding twigs or cementing 
two together by growing continuously around both. Hymenium 
pale but often bright yellow, with ferruginous shades due to the 
setae.” 

We find the same species also recorded by Longyear® as com- 
mon on oak limbs in Michigan. 

A careful search through the literature has failed to disclose 
any definite record of parasitism in this species. Ellis’ descrip- 
tion, of course, points to such a relation where he speaks of fast- 
ening a dead twig or branch to a living one, and Peck also notes 

8 Ellis, J. B. New species of fungi found at Newfield, New Jersey. Bull. 
Torrey Club 5: 45-46. 1874. 

4The specimen on Benzoin measured about four and one half inches in 
length. 

5 Peck, C. H. Ann. Rep. N. Y. State Mus. 30: 47. 1878. 

6 Saccardo, P. A. Syll. Fung. 6: 602. 1888. 

7 Massee, George. A monograph of the Thelephoreae. Part II. Jour. 
Linn. Soc. 27: 95-205, pl. 5-7. 1891. - 

8 Longyear, R. O. A preliminary list of the saprophytic fleshy fungi known 
to occur in Michigan. Rep. Mich. Acad. Sci. 4: 113-124. 1904. 
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it on living alder trees. Yet the statement that it actually kills 
the living branches is lacking. 

A point of interest and practical importance is the fact that the 
fungus is apparently not particular as regards the selection of its 
hosts. We find that another species, H. novia, exhibits this same 
characteristic. This species, common in tropical regions, has re- 
cently attracted considerable attention as an active parasite on 
tea, cacao, cotton, rubber, breadfruit, camphor, etc.° 

Although we do not believe the disease caused by Hymeno- 
chaete agglutinans is at present of any economic importance, still 
it is conceivable that under certain conditions it might be capable 
of causing appreciable damage, as when plantations of young trees 
in moist localities are in close proximity to infected trees and 
shrubs, such as alder, Vaccinium, etc. Under such circumstances 
it would of course be advisable to cut out and burn the infected 
plants. Such work would entail the expenditure of only a few 
moments’ time, and would probably save valuable trees from in- 
fection. 

EXPLANATION OF PLATE CXLV 

Fic. 1. Photograph showing diseased Benzoin aestivale in its natural en- 
vironment. Dead horizontal trunk of alder in the foreground, the point of 
contact of spice bush and dead alder a little below the center of the picture. 
Above this point, the withered, dead portion; and a little to the right, vigor- 
ous young shoots which have developed from the base of the plant. 

Fic. 2. Photograph showing Hymenochaete agglutinans originating in the 
dead alder trunk, and surrounding the stem of the spice bush. The annual 
growths of the fungus, or rather, the hymenium, are shown; the first, a semi- 
circular patch to the left of the spice bush, and surrounding it; the second, 
extending nearly to the lateral branches above and below the point of contact, 
and the third, of a lighter color, to points beyond the branches. xX %. 

Fic. 3. Photomicrograph of spice bush stem cut transversely a little below 
the insertion of the lower lateral branch in Fig. 2. Showing mycelium on the 
cut surface, grown out after the piece had been left with its other end in 
water for about two days. The fungus is especially active in the bark, the 
region of the cambium being shown by the dotted line.  X 5. 

Fic. 4. Photograph of diseased spice bush and part of alder trunk brought 
into the laboratory. The healthy green leaves wilted during transportation. 

Fic. 5. Same as figure 2, enlarged. X 2/5. 


Ossorn BoTanricaL LABORATORY, 
YALE UNIVERSITY, 
New Haven, Conn. 


® Cook, M. T. Diseases of tropical plants. London, 1913. 
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TWO NEW SPECIES OF WATER MOLDS 


(WitTH Pirates 146-148, CoNTAINING 38 FiGuRES) 


W. C. CoKER 


Since the publication of my third new species of Achlya* in 
1912 a continued study of the occurrence and periodicity of the 
Saprolegniaceae in Chapel Hill, has discovered two other new 
and remarkable forms of that family. 

The first of these was met with as long ago as March, 1911, and 
it has been found twenty-five times since. Pure cultures on various 
media, generally from a single spore, have been kept under obser- 
vation for over three years. So puzzling is the form that after 
preparing a description of it in 1912 it was decided to continue 
collections and experiments for another year before publication. 
The difficulty arises from the fact that our plant combines in a 
most confusing manner the characters of both Achlya and Sapro- 
legnia, and a rigid interpretation of these genera as at present 
defined would exclude it from both. As the formation of a new 
genus in such a case could not simplify matters, and as the genera 
Achlya and Saprolegnia are sufficiently distinct except for this 
narrow point of contact, it would seem much better to retain them 
and admit the variations. The case is not unlike the situation in 
the two genera Puccinia and Uromyces, where forms are known 
that combine the characters of both. As the proliferation of the 
sporangia is usually of the Achlya type I have decided to refer 
this form to the genus Achlya and to define it as follows: 


Achlya paradoxa sp. nov. 


Plant delicate ; hyphae straight, slender, and little branched, the 
larger threads having a diameter of about 37 »; many much 
smaller, the average being about 10-15 ym; sporangia plentiful 
at all stages, narrowly club-shaped and largest at the distal end 
which is about 55 » in diameter, rounded, and furnished with 
a distinct but short papilla; secondary sporangia formed usually 

1 MYCOLOGIA 4: 325. 1912, 
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by cymose branching beneath the old ones, but occasionally also 
by proliferation through the empty ones, exactly as in Saprolegnia. 
Spores formed in several rows as in Saprolegnia and Achlya, on 
emerging all ciliated, but varying greatly in behavior—some swim- 
ming away as a rule, others remaining attached to the tip of the 
sporangium; oogonia produced on the tips of short lateral 
branches, usually near the base of the main hyphae, sometimes 
intercallary ; their walls smooth and without pits, except for the 
thin places where the antheridia are attached; oospores usually 
two, often four and rarely one or eight; their diameter from 22 to 
37 #, averaging about 30 »; antheridia always present, generally 
several on each oogonium, short club-shaped and terminating slen- 
der branches of diclinous origin which show a decided tendency to 
twine about the oogonial branches; antheridial tubes enter the 
oogonia, run among the eggs, and probably fertilize them. 


In fig. 1 the sporangia are shown in a group after the manner 
of Achlya. The bending of the sporangia that is quite noticeable 
in this figure is characteristic, though not always so pronounced. 

In figs. 2 and 3 are shown the proliferation of sporangia by 
both the Achlya and Saprolegnia methods on the same thread. 
The latter method is rare, but when it does occur is exactly as in 
Saprolegnia a condition that has not been observed in any other 
species of Achlya. In fact I know of no reference in the litera- 
ture to internal proliferation of any kind in Achlya except by 
Peterson? who says: “ Thus I have seen zoosporangia which had 
proliferated in undoubted species of Achlya.”* The behavior of 
the spores on emerging is remarkable and very variable. In re- 
gard to their action I shall give the following quotation from my 
notes made at the moment of observation: 

The spores emerge somewhat elongated and may be seen to bend backward 
at the ends and fuse into a pear-shaped spore, as is the case in Leptolegnia. 
The spores are very sluggish and most of them fall down immediately around 
the sporangium mouth and encyst, also a lot are often left in a group that 
sticks to the sporangium mouth, giving the effect of Achiya. 

I find cases where all, or nearly all, of the spores group themselves at the 
mouth exactly as is typical for Achlya. When conditions are unfavorable the 
spores sometimes do not emerge at all and in such cases they sprout in position. 


Noticed two sporangia empty near together. In one the spores grouped 
themselves at the mouth of the sporangium just as in Achlya, except that a 


2Ann. Mycologici 8: 520. 1910. 
8 The extreme rarity of such a phenomenon in Achlya would make it desir- 
able that such an observation be accompanied by figures. 
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few of the outermost gently rocked themselves away a little distance from 
the main mass and then settled down. The spores that remained in a mass 
at the tip of the sporangium also showed a very slight rocking movement, thus 
proving the presence of cilia, but in a couple of minutes they became quite 
still. In the other sporangium the spores charged out with great rapidity and 
everyone dashed rapidly away. 

A sporangium emptied at 11:13 and all the spores sank slowly to the 
bottom of the dish separating themselves considerably by a gentle rocking 
motion. After settling, individuals would move spasmodically at intervals, 
turning and jerking, but none swam actively or any distance. This interrupted 
movement continued for at least a half hour after emergence. 


The existence of cilia thus indicated by the behavior of the 
spores was demonstrated by treatment with potassium iodide solu- 
tion at the moment of emergence. A sporangium so treated is 
shown in fig. 4. All the spores can be distinctly seen to have cilia. 
From these observations it will be seen that the behavior of the 
spores in Achlya paradoxa has no parallel in the genus. 

In figs. 5, 6, 7, 8, a series of oogonia are shown with normal 
variation. Oogonia without stalks and with their bases formed 
from a section of a hypha are not at all rare (fig. 5.) The varia- 
tion in size of the oogonia is extreme. The smallest are not more 
than 23 p» in diameter, the largest may reach 74 p. 

Slender upgrowths into the oogonium from the partition below 
are occasionally seen. Such growths often appear in other species 
of Saprolegnia and Achlya, but, while they give the effect of 
antheridial tubes, they are usually quite functionless. The anther- 
idia themselves are peculiar. They are sudden enlargements of the 
tips of the antheridial branches and are short, thick and tuber- 
like. They often proliferate, and usually by growth from near 
the base of the antheridial cells themselves. These outgrowths 
are then cut off as separate antheridia (figs. 7 and 8). When 
first formed the antheridia are well filled with protoplasm and con- 
trast strongly with the almost colorless branches that bear them. 
Later the antheridia appear almost empty as if they had dis- 
charged their contents into the eggs. This, however, was not 
actually observed. Chlamydospores unlike the oogonia, are not 
rare, but appear plentifully, though not densely, in almost all 
cultures. The majority terminate short branches and approximate 
the oogonia in size, shape and position (fig. 9): others are ar- 
ranged in chains (fig. 10) which are usually curved or contorted. 
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Elongated and irregular forms are also produced from somewhat 
swollen and knotted segments of the hyphae. 

Under ordinary cultural conditions such as on flies, ant larvae, 
gnats, mushroom grubs, etc., in water there is usually no sexual 
reproduction. Out of a hundred cultures perhaps one would 
show a few oogonia. A number of experiments have been made 
to induce the formation of oogonia. The results of some of these 
are as follows: 


On a bit of whole egg agar in distilled water: Growth vigorous and healthy. 
Sporangia abundant, emptying normally and proliferating laterally from 
below. No oogonia or chlamydospores. 

On a bit of whole egg agar in distilled water: Growth vigorous, reaching a 
diameter of 4 cm. Sporangia slow to form, but after full growth appear- 
ing rather plentifully. Chlamydospores of usual shape present, but not 
plentiful. No oogonia. 

On a bit of hard boiled egg yolk in distilled water: Growth vigorous, reaching 
a diameter of 4 cm. Sporangia abundant and formed earlier than in 
culture above. Chlamydospores plentiful. Oogonia present, but scarce. 
Antheridia of diclinous origin. As this was a culture from a single spore, 
the presence of antheridia proves that the plant is not dioecious. 

On a bit of whole egg agar in spring water: Growth vigorous and strong. 
Many chlamydospores. No sexual reproduction. 

On fly in spring water: Growth vigorous. Many sporangia, all proliferating 
from side below as in Achlya. No chlamydospores or oogonia. 

On corn meal agar: Growth extensive, filling dish. Aerial branches nearly 
reaching cover, but not dense. Only chlamydospores present. 

In 5 per cent. maltose + 0.1 per cent. peptone solutions mixed half and half: 
Growth vigorous and healthy. A few small sporangia were formed, but 
the spores were only imperfectly discharged. Also a few of the charac- 
teristic knob-like chlamydospores. 

On corn meal agar in tightly stopped sterile bottle: Growth vigorous, extend- 
ing across bottle and making a mold-like aerial growth an inch high. On 
examination there were found only single chlamydospores, most of which 
were quite empty, they having sprouted by a slender thread about 3 yu 
in diameter. In fact all the growth was remarkably slender (3 yw in 
diameter), enlarging to normal size only just below the chlamydospores. 

On corn meal and egg yolk agar: Growth very strong, covering dish and devel- 
oping abundant aerial hyphae that reach the cover. No reproduction of 
any kind. 

The following six cultures were all made on ant larvae in dis- 
tilled water with the salt added as indicated: 

In o.1 per cent. KNO;: Growth good. Normal sporangia, discharging and 
spores taking second swim. Many good chlamydospores of usual shape, 


the larger ones having a tendency to form the cross wall some way up 
from the base. No sexual reproduction. 
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In 0.1 per cent. KH,PO,: Growth good. Many normal sporangia discharging, 
and spores taking second swim. Many chlamydospores. No sexual re- 
production. 

In o.1 per cent. Na,HPO,: Growth good. Many normal sporangia discharg- 
ing, and spores taking second swim. A good many chlamydospores, but 
not sO numerous as in the preceding cultures. No sexual reproduction. 

In 0.1 per cent. K,SO,: Growth slight. Culture infested with fungus. Spo- 
rangia formed but not discharging. A few chlamydospores. No sexual 
reproduction. 

In 0.1 per cent. Ca,(PO,).: Growth good. Many normal sporangia discharg- 
ing, and spores taking second swim. Many chlamydospores of usual shape. 
No sexual reproduction. 

In 0.1 per cent. Ca(NO,;).: Growth good. Many normal sporangia discharging, 
and spores taking second swim. Many chlamydospores. No sexual re- 
production. 

The following seven cultures were all made on hard boiled egg 
yolk in distilled water with the chemical added as indicated: 

In 0.1 per cent. KNO;: Strong growth. No sporangia. A few good chlamy- 
dospore. No sexual reproduction. 

In 0.1 per cent KH,PO,: Growth good. A very few sporangia with normal 
discharge. No chlamydospores or sexual reproduction. 

In o.1 per cent. Na,HPO,: Strong growth. Abundant sporangia proliferating 
repeatedly, and discharging normally. A very few chlamydospores. No 
sexual reproduction. 

In 0.1 per cent. K,SO,: Strong growth. Sporangia plentiful. Chlamydospores 
abundant. No sexual reproduction. One sporangia was seen discharging. 
The emergence was rather slow, and the last few spores were very 
slow and showed obvious swimming movements in the sporangium on 
escaping. About a dozen clung to the tip of the sporangium. The others 
spread in a loose flock, showing slow movements, and every now and then 
one would swim briskly away. 

In o.1 per cent. Ca;(PO,),: Strong growth. Many sporangia, quite normal. 
A very few chlamydospores. No sexual reproduction. Several sporangia 
seen to discharge. Six spores detached themselves at different points and 
moved away, soon stopped and settled to the bottom. All others remained 
attached in a pretty solid mass to the tip of the sporangium. In another 
case four were detached. In another case six were detached. 

In 0.1 per cent Ca(NO;),.: Very little growth. A good many chlamydospores. 
Nothing else. 

In 0.1 per cent. K,;PO,: Strong growth. Abundant sporangia. Many good 
chlamydospores that look exactly like oogonia initials, and a good many 
smaller branches that suggest antheridial branches, but no oogonia. 


The genus Pythiopsis has until now included but one species, 
P. cymosa, discovered in Germany by De Bary.* It has been 


recognized only one since, it seems, when Humphrey® found it 


4 Bot. Zeit. 46: 63. 1888. 
5 The Saprolegniaceae of the United States. Transactions Amer. Philos. 
Soc. 17: part 3. 
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at Amherst, Mass. From two figures given by Hine’ I am inclined 
to think that he had before him the sporangia of this plant, but 
that was before it had been described, and he did not get any 
further with it. I have found this species a good many times in 
Chapel Hill in springs, brooks and marshes ; for example, in Terra 
Cotta Spring, Glen Burnie Farm (Jan. 15, 1913), twice in a 
marshy place near the above spring (once on Jan. 15 and again 
on Jan. 30, 1913), in Howell’s Spring (Jan. 7, 1914), in Howell’s 
spring and the brook below (March 3, 1914), etc. Asthe plant has 
so far been rather inadequately figured and described I shall give a 
short account of it before describing the new species. The spo- 
rangia, oogonia and antheridia are well shown by De Bary and 
Humphrey, but variations occur that were not observed by them. 
The antheridial cells, as formed in about one half the oogonia are 
unique in position. They arise by the enlargement of the hypha 
immediately below the oogonium and the growth of this segment 
along the base of the oogonium for a short distance. A tube is 
formed near the septum and enters to the egg. As the antheridial 
cell is in close contact with the oogonial wall from the septum. out, 
the position of the septum becomes obscured and the oogonium 
seems to be seated at maturity on a large, swollen, basal cell. 
Under high power, however, the original septum may be seen as 
a somewhat thicker disc. This form of antheridium, as shown in 
fig. I and in one of the two in fig. 2, is not exactly illustrated in 
either De Bary’s or Humphrey’s figures. From this strictly basal 
and closely pressed antheridium we have in the remaining half of 
the oogonia all sorts of variations. The antheridium may be 
elevated on a stalk that varies from nothing to half the length of 
the oogonium and in very rare cases the antheridium may be even 
of diclinous, origin (figs. 5 and 6). The appearance of several 
antheridia on one oogonium is of rather frequent occurrence in 
my cultures. This is not recorded by De Bary or Humphrey. 
From figures 3 to 7 an idea may be gained of the variations ob- 
servable in both antheridia and oogonia. De Bary does not give 
the size of the oospores. I find them to vary from 16.5 to 24 p, 
with an average of about 19.5 w. This is a little larger than the 
figures given by Humphrey. 


6 Figs. 6 and 7, plate 5, Amer. Micr. Journal 1. 1878. 
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The remarkable intercalary oogonium shown in fig. 8 is unique. 
Its single egg was 27.8 by 50 » in size and a large number of oil- 
drops were grouped at each end. An antheridial cell was also cut 
off at each end, but no antheridium could be made out. 

The peculiar jelly-like outer layer that De Bary noticed on the 
oogonia in October cultures was also seen by Humphrey in a few 
cases. By careful observation I have been able to make out this 
layer in the majority of young oogonia. It is probably present on 
all at a certain stage, but in clean cultures free from bacteria is 
very hard to trace. Its presence and outline is hardly discernable, 
except for the bacteria and other minute particles that stick to it. 
As remarked by Humphrey it is hardly possible that this hyalin 


“ 


gelatinous outer sheath can be a “ periplasm” secreted from the 
oogonium contents, as De Bary suggests. It is more apt to be due 
to the gelatinization of a thin outer layer of the wall of the 
oogonium. 

In a typical clean culture in springwater on a mushroom grub 
the sporangia varied from 37 to 56 » in diameter, the majority 
being from 44 to 48 p» broad. 

In figures 9 and 10 are shown sporangia of usual appearance. 
When the sporangia proceed at once to the formation of spores 
the discharge is usually at the tip (fig. 9). Ifa rest occurs, the 
immergence tube is as apt to appear at the base, as shown in 
fig. 11. After the first sudden release of pressure the spores do 
not rush out as in Achlya and Saprolegnia, but emerge much more 
quietly as they find the opening. The last ones often swim around 
a long time in the sporangium before finding an exit. The spores 
are pear-shaped, with two cilia at the small end. On coming to 
rest they round up. In fig. 12 are shown three normal spores and 
an anomalous double one with four cilia. This is not a case of 
fusion after emergence, but of imperfect segmentation of the 
protoplasm. I have often seen in species of Achlya the discharge 
of large lumps and iregular masses of protoplasm from the 
sporangia as a result of imperfect segmentation. Sometimes the 
whole mass may in Achlya be thus discharged as a single long, 
contorted rope (see below p. 300). Leitgeb’ shows similar masses 
of protoplasm in Saprolegnia monoica (under the name of 
Diplanes). 

7 Jahrb. fiir Wiss. Bot. 7: 357, plate 24, figs. 3-5. 1869. 
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Resting bodies of more or less globular shape are formed in 
quantity and are often arranged in chains (fig. 11). After a rest 
these also form zoospores. 

Our new species of Pythiopsis has appeared eight times in col- 
lections made in the neighborhood of Chapel Hill. It was first 
obtained on Feb. 29th, 1912, from collections made at intervals 
along the brook that flows from the spring about 100 yards to the 
northwest of Dr. Archibald Henderson’s residence. A tumbler 
of water was taken at each place with a little mud and any algae 
and dead leaves, twigs, etc., that happened to be present. Ant 
larvae were floated on the surface of the water of each tumbler 
and in four of these appeared a species of Pythiopsis that was 
found to be new. It was also found on the same day in a springy 
marsh on the south side of Glen Burnie Meadow and appeared 
subsequently in the brook in Battle’s Park (March 18, 1912), in 
the branch south of the South Building, U. N. C. (March 25, 
1912), and again in the Glen Burnie Meadow Marsh (May 13, 
1912). The plant was separated from other fungi present and 
was grown in pure cultures for about six months. I have named 
the species in honor of the late Dr. James Ellis Humphrey, author 
of “ The Saprolegniaceae of the United States,” whose work has 
been of great assistance to all students of this group in America. 
The species may be defined as follows: 


Pythiopsis Humphreyana sp. nov. 


Vegetative growth of long, slender, sparingly branched hyphae 
of about II to 14 w in diameter throughout, stouter in the neigh- 
borhood of the reproductive bodies, after maturity disorganizing 
rather quickly; sporangia varying in shape from spherical, oval 
or pyriform to elongated, tapering and irregular forms, discharg- 
ing by a short or rather long papilla and usually proliferating 
from below in a cymose manner ; spores monoplanetic, pear-shaped 
and with two cilia, about 8.9 » in diameter on coming to rest; 
oogonia generally borne exactly like the sporangia and not to be 
distinguished from these when young, apical and often in groups 
by cymose branching, usually spherical with a basal neck, some- 
times pear-shaped and rarely longer and more irregular, varying 
greatly in size, diameter from 33 to 89 w, averaging about 43 p; 
wall always smooth and unpitted, about 1.4 » thick; oospores 
generally one, occasionally two and very rarely four, centric, 
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diameter from 24 to 40 » averaging about 30 », the wall about 2 p 
thick, not so nearly filling the oogonium as in P. cymosa; anthert- 
dia short-clavate, terminating a stalk that usually arises from im- 
mediately below the oogonium, but sometimes of more distant 
origin, or rarely diclinous, one, two or occasionally more on every 
oogonium and generally applied to its top or distal half, with an 
antheridial tube which reaches and apparently fertilizes the egg; 
resting bodies resembling sporangia or oogonia present in quan- 
tity, after a rest forming spores or germinating with tubes. 

The species is sharply separated from P. cymosa by the much 
larger and always smooth oogonia, larger eggs, larger sporangia, 
absence of strictly basal antheridia and presence of elongated 
forms of sporangia. [Illustrations of the globular type of spo- 
rangia, which are the first to appear in clean and vigorous cultures 
are given in figures 1 and 2. They are of the same appearance as 
those of P. cymosa. The papilla is usually formed at the tip 
when growth is active, but if there is a rest it is as apt to be 
formed at any other point (figs. 2, 7, 10). Intermediate and 
elongated forms are shown in figs. 4 to 10. As in P. cymosa the 
internal pressure is dissipated before the last spores emerge and 
it is often many minutes before all find the exit. As shown in 
the figures, the papilla may be quite abrupt or may gradually taper 
into the body of the sporangium. 

The oogonia are often closely associated with the sporangia 
(figs. 2, 11 and 12), but the more common arrangement is a 
terminal oogonium on a rather short lateral branch as shown in 
fig. 13, with a single stalked antheridium arising from immediately 
below it. The antheridial branch almost invariably carries but a 
single antheridium, which is short, thick and densely filled with 
protoplasm. The antheridial tube is quite conspicuous and its 
behavior is such that there is scarcely any doubt that fertilization 
takes place. The protoplasm of the antheridium passes into the 
tube and soon after no protoplasm or tube can be seen, indicating 
the discharge of the former and collapse of the very thin-walled 
tube. The tubes are distinctly shown in figs. 11, 12 and 15. 

Oogonia with two eggs are not very rare. One of these with 
two antheridia is shown in fig. 14. Oogonia with four eggs were 
seen twice. One of these, of anomalous shape, is shown in fig. 16. 
The occurrence of more than one egg in the oogonium of P. 
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cymosa is quite rare. Humphrey saw two eggs only once and 
my cultures of that species have not produced any such oogonia. 
De Bary says that as many as three eggs may occur in P. cymosa 
but their appearance is evidently of great rarity. 


In order to judge of the significance of the peculiar behavior 
of the spores in Achlya paradoxa it will be useful to review the 
variations in behavior in sexual reproduction in the Saproleg- 
niaceae as recorded in the literature. 

In the case of Achlya a departure from or modification of the 
usual grouping of the spores at the sporangium tip has been 
recorded in a few instances. In the first place it must be remem- 
bered that the spores in this genus are not perfectly quiescent 
during and immediately after emergence. A _ slight amoeboid 
motion is observable at all times from their initial formation to 
the appearance of the encysting membrane. Added to this is a 
certain feeble jerking and rotation due to the presence of cilia, 
that has been recorded by several observers since Cornu® first 
described it in 1872. On page 11 of his monograph Cornu says 
that these cilia have just enough agility to cause the escape of the 
spores from the sporangium, thus implying that they are the 
cause of the escape, a point that has been considerably discussed 
and which I shall take up at another time. The presence of 
cilia on the emerging spores of Achlya is strongly asserted by 
Hartog® who also predicts that they will be found in all species of 
Achlya and Aphanomyces.” 

He also says in the first of these papers that the spores of 
Achlya after forming a ball revolve on their long axils for a short 





time before the cyst is formed, and that sometimes a few spores 
will detach themselves and swim away a short distance. In the 
second paper he says that “ When the sporange is discharged near 


the margin of the hanging drop, or in a thin layer of water on a 
slide, we constantly see single spores escape from the mass, swim 
away, and encyst apart.” This important observation has been 
frequently overlooked by subsequent workers, but I can confirm it 


i 8 Monographie des Saprolegniées. Ann. Sci. Nat. V. 15: 5. 1872. 
9 Quart. Jour. Micr. Sci. 35: 427. 1887. 
10 Ann. Botany 2: 201. 1888. 
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positively for Achlya caroliniana, In this case if the sporangium is 

put on the slide in a very thin layer of water the spores will swim 

slowly apart on emerging and scatter themselves over a limited 
area near the mouth of the sporangium. By addition of iodine 
solution the cilia were clearly seen. In the case of Achlya De 

Baryana™ I have recorded the occasional breaking up of the 

spore mass into scattered groups, but I have not seen any swim- 

ming motion in that species. Humphrey in his monograph also 
demonstrated the presence of cilia on the escaping spores of 

Achlya americana. It will be noted, however, that in none of 

these cases do any of the spores swim away regularly and under 

ordinary circumstances. In this respect Achlya paradoxa is 
unique. 

In case of bacterial contamination, or foulness from any cause, 
or where the parts are put in liquid nutrient media, there is strong 
tendency for the spores to be retained in the sporangium, or if 
discharged for them to sprout at once without a second swimming 
stage. There has arisen a loose way of speaking of all sporangia 
when the spores are retained, or even in part retained, as “ Dictyo- 
sporangia” a term that should be used, only when spores emerge 
through the wall of the sporangium and escape for (what is 
homologous with) the second swimming stage. As one might 
expect, there is variation in Dictyuchus itself in this respect, the 
spores frequently sprouting by the Aplanes method (see below). 
Variations in the discharge and behavior of the spores are re- 
corded in the following cases: 

Achlya aplanes Maurizio: Flora 79: 109. 1894. The behavior of 
the spores in this case is very peculiar. There is no swimming 
stage, the spores on emerging sprouting into tubes. Frequently 
they do not emerge at all, but remain in the sporangium and 
sprout there. 

Achlya caroliniana Coker : Bot. Gaz. 50: 381. 1910. The spores 
may be retained and sprout as in planes, or under certain cir- 
cumstances may emerge in a motile condition. 

Later observation by me shows that under certain conditions 
as an egg yolk in I per cent. KN,PO, the spores may not stick to 
the sporangium mouth, but fall to the bottom in open order. 


11 MYCOLOGIA 4: 319. I912. 
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Achlya De Baryana Humphrey (Achlya polyandra De Bary): 
Coker, Mycologia 4: 319. 1912. Figs. 7 and 8, of plate 78, 
show reduced sporangia with spores in a single row, the spores 
emerging exactly as in Dictyuchus. They also frequently sprout 
as in Aplanes. 


Achlya glomerata Coker: Mycologia 4: 325. 1912. In fig. 7, 
plate 79, is shown a sporangium with the spores sprouting as 
in A planes. 


Achlya polyandra Hildebrand: Ward, Quart. Jour. Micr. Sci., 23: 
272. 1883. In plate 22, fig. 8, is shown a sporangium with the 
spores emerging just as in Dictyuchus. The retention of the 
spores in this case he was able to bring about by poor aeration, 
i. e., placing the culture in on air tight chamber. 


Achlya prolifera (Nees) De Bary: Bot. Zeit. 10: 473. 1852. In 
plate 7, fig. 28, is shown the sprouting of the spores at the mouth 
of the sporangium, the second swimming stage omitted. In all 
the seven species of Achlya that I have studied the second 
swimming stage may be easily suppressed. 


Achlya racemosa Hildebrand: Pringsheim, Jahrb. fiir Wiss. Bot. 
g: 191. 1873. In plate 22, figs. 1,2 and 3,are shown sporangia 
emptying exactly as in Dictyuchus. Under the name of Achlya 
lignicola, which is now regarded as a depauperate condition of 
A. racemosa, Hildebrand figures a sporangium with many of 
the spores remaining undischarged (Jahrb. fiir Wiss. Bot. 6: 
249, plate 16, fig. 2. 1867). 


Aphanomyces stellatus De Bary: Sorokin, Ann. Sci. Nat. VI. 3: 
46. 1876. In plate 7, figs. 10 and 18, are shown sporangia dis- 
charging their spores in the exact manner of Dictyuchus. He 
also shows sprouting at the mouth of the sporangium, and 
sporangia with spores in more than one row. See also Hum- 
phrey (Saprolegniaceae of the U. S., p. 79) for omission of 
second swimming stage. 


Aplanes androgynus (Archer) Humphrey (=A planes Braunii De 
Bary): Reinsch, Jahrb. fiir Wiss. Bot. 11: 283. 1877. 


Under the name of Achlya Braunii, Reinsch states positively 
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that sporangia occur which show cell nets after the escape of 
the spores. He also says that in most cases after the emergence 
of the spores the cell nets are not visible, indicating that they 
disappear soon. His implication throughout is that the spores 
always escape as in Dictyuchus, and one of his figures (fig. 5, 
plate 14) clearly shows this method. However, in fig. 2 he 
shows two sporangia attached to an oogonium which are empty 
and show distinct openings for the discharge of the spores. In 


fact Reinsch did not observe at all the “ Aplanes type” of spore 
germination as De Bary later described it (Bot. Zeit. 46: 651. 
1888). When we remember that De Bary speaks of the 
sporangia as of great rarity, it seems to me that we are entirely 
unjustified in asserting that the spores of Aplanes have no 
swimming stage. All of Reinsch’s testimony is the other way, 
and as Fischer says (Kryptogamen Flora von Deutschland, etc., 
p. 367. 1892) there can be no doubt that Reinsch’s plant and 
De Bary’s are the same. In his description of the genus 
Fischer admits that net sporangia (as in Dictyuchus) seem also 
to occur occasionally. 

Apodachlya pirifera Zopf{: Nova Acta Kel. Leop. Carol. Akad. 
der Naturforscher 52: 313. 1888. The spores normally encyst 
at the mouth of the sporangium and then emerge for a swim- 
ming stage as in Achlya. However, they may, on occasion, 
swim away in emerging, or they may encyst in part in the 
sporangium. 

Dictyuchus monosporus Leitgeb: Jahrb. fiir Wiss. Bot. 7: 357. 
1867-70. In plate 23, fig. 8, is shown a sporangium with spores 
sprouting after the manner of Aflanes. This variation I have 
many times seen in an undescribed species of Dichtyuchus that 
is common at Chapel Hill. 


Leptomitus lacteus (Roth) Agardh: Humphrey (Saprolegnia- 
ceae of the United States, etc.), says on page 136: “ While the 
zoospores ordinarily escape from the sporangia, they sometimes 
become encysted within them (Fig. 117). It is this fact, prob- 
ably, which led Braun to state (’51)?* that the spores of Lepto- 
12 This refers to A. Braun. Betrachtungen tiber die Erscheinung der Vor- 


jungung in der Natur. Leipzig, 1851. Also translated by Henfrey, Ray So- 
ciety, London, 1853. 
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mitus are arranged in a row in the spore cases, and that ‘no 
active gonidia seem to occur.’” 


Monoblepharis macranda Woronin: Memoirs de |’Acad. Imp. des 
Sciences de St. Petersbourg. Cl. Phys. Natl. 8th series 16: 1. 
1904. In this species some or all of the spores may be retained 
in the sporangium and sprout there. Normally the zoospores 
on emerging show amoeboid movements. 

Saprolegnia asterophora De Bary: Jahrb. fiir Wiss. Bot. 2: 160. 
1860. In plate 20, fig. 25, is shown a partly emptied sporan- 
gium, the remaining spores sprouting into tubes. 


Saprolegnia ferax (Gruith.) Thuret: Ann. Sci. Nat. III. 14: 214. 
1850. In plate 22, fig. 8, Thuret shows an unopened sporan- 
gium with the spores sprouting in position. This is a good 
example of the Aplanes method. 


In the case of a parasite on fish, that he considers Saprolegnia 
ferax, Smith gives a figure showing spores sprouting inside the 
sporangium at one end while others are swimming out at the 
other. Such a combination is probably fanciful (Grevillea 6: 152. 
1878. The same in Gardener’s Chronicle, 4th of May, 1878). 

In this same species Pringsheim (Jahrb. fiir Wiss. Bot. 9: 191. 
1874) gives an interesting case (fig. 12, plate 21) of the contents 
of an egg turning immediately into a sporangium, the spores being 
retained and sprouting in position. In figs. 1a, b, c, plate 20, he 
shows spores that had been retained in a partly discharged sporan- 
gium. These had sprouted in position to short tubes which be- 
came sporangia and discharged small spores.*® 
Saprolegnia monoica Pringsheim: Huxley, Quart. Jour. Micr. Sci. 

22: 311. 1882. He describes the regular occurrence towards 

the end of active growth of sporangia of the Aplanes type. He 

calls them, improperly, “ dictiosporangia.” In this plant, which 
was a parasite on salmon, it is noteworthy that Huxley found 
no motion in the spores but only a passive drifting about when 
discharged. In a similar (probably the same) plant, found as 
a parasite on fish, Anger (Ann. Sci. Nat. IIT. 2: 5. 1844) 
18 The assertion by Gerard (Proc. Soc. Nat. Hist. Poughkeepsie, Decem- 


ber 18, 1878, p. 25) of the occasional retention of the spores in Saprolegnia 
ferax is probably not based on any original observation. 
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gives a figure (fig. 11, plate 1) showing a few spores left in the 
sporangium and sprouting there into long tubes. In this para- 
site he records the spores as swimming on leaving the sporan- 
gium, not floating away as in Huxley’s plant. 

Saprolegnia torulosa De Bary: Lechmere, New Phytologist 9: 
305. 1910. In fig. 33, plate 2, is shown a sporangium with 
spores sprouting after the manner of Aplanes. Another ex- 
ample is shown in the same journal 10: 167. 1911, fig. 2, on 
page 175. In his first paper he shows that the second swim- 
ming stage may be suppressed. De Bary in Vergleichende 
Morphologie and Biologie der Pilse, Leipzig, 1884, says (page 
117) that the second swimming stage may be omitted in any 
species of Saprolegnia. 

Saprolegnia sp.?: Pringsheim, Jahrb. fir Wiss. Bot. 2: 205. 1860. 
In plate 22, fig. 9, is shown a sporangium emptying exactly as 
in Dictyuchus. It is attached to a hypha which also bears a 


sporangium of the normal Saprolegnia type. 


In both Saprolegnia and Achlya it frequently happens that the 
discharge of the spores is only partial, a few, or even a good many 
spores being left in the sporangium. These retained spores may 
emerge from their cysts, as normally, for a second swimming stage, 
moving about within the sporangium until they find their way out 
by its mouth. This is shown by Hildebrand for his Achlya poly- 
andra (not A. polyandra De Bary) (Jahrb. fiir Wiss. Bot. 6: 249. 
1867, plate 16, fig. 2) and by Lechmere for Saprolegnia toru- 
losa (?) (New Phytologist 9: 305, plates 1 and 2. 1910, figs. 
22, 23, 30, 31. Also in vol. 10, fig. 2, page 175). Lechmere erro- 
niously calls this the Dictyuchus type of asexual reproduction. It 
is doubtful if the species of Saprolegnia (a parasite on fish) 
studied by him in his first paper is Saprolegnia torulosa. It is 
more apt to be the one that Huxley studied (Quart. Jour. Micr. 
Sci. 22: 311. 1882) and supposed to be S. monoica. 

Another peculiar and rare variation in the behavior of the 
sporangial contents is described and figured by Horn (Ann. 
Myc. 2: 207. 1904) for Achlya polyandra De Bary (A. De 
Baryana Humphrey). At a temperature of 31° to 32° Celsius, 
sporangia were formed which emptied large masses of protoplasm 
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through several openings. These masses, then, by direct divi- 
sion formed spores, some of usual size (10 »), some larger (up to 
40 » in diameter). If now brought to room temperature these 
small spores escaped from their cysts and swam. The larger 
ones germinated directly. He also mentions the occasional ap- 
pearance of double spores from normal sporangia. The discharge 
of large and irregular masses of protoplasm from the sporangia 
had been figured by Leitgeb as long ago as 1869, for Saprolegnia 
monoica (Jahrb. fiir Wiss. Bot. 7: 357. 1869-70). In plate 24, 
fig. 5 he shows several such masses, some with cilia at different 
points, also several double zoospores. In a species of Achlya 
from Chapel Hill,** I have observed several times the emptying of 
the entire protoplasm from a sporangium at the tip, the mass 
falling at once to the bottom as a long contorted rope (see above, 
p. 291). This is still further and conclusive evidence that the 
spores are discharged by internal pressure and not through their 
own motion. 

It will, of course, be understood that the variations reviewed 
above are in no sense fortuitous or accidental. They are the re- 
sults of environmental conditions and many of them may now be 
induced at will by the investigator. A discussion of my own and 
other observations in regard to environmental influences on repro- 
duction in this group will be reserved for another place. 

In closing this short review of certain variations in the details 
of sexual reproduction in the group, I feel it necessary to give a 
word of caution against the attitude adopted by Lechmere in his 
two papers in the New Phytologist, both of which are referred 
to above. In the summary of his first paper he says that “ As the 
result of keeping a species of Saprolegnia under observation for a 
period of five months it has been found possible to obtain on the 
same mycelium the methods of asexual reproduction which are 
characteristic of six different genera.” If this claim is examined 
it will be seen that outside of its own genus (Saprolegnia) the 
species he describes cannot with accuracy be said to show the 
methods of a sexual reproduction of any other genera except 
Aplanes and Leptolegnia, and even in these cases only in certain 


14A probable hybrid. See Journal Elisha Mitchell Scientific Society 30: 
63. 1914. 
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details, not in all. The sporangial variations cited do not look like 
the sporangia of the genera in question and neither do the spores 
within them; and no one familiar with these genera would be 
misled into placing them there unless one’s attention be focused 
on the wording of keys rather than on the plants themselves. 
Such variations as these do not create doubt, as Lechmere implies, 
on the validity of the presently accepted classification of the 
Saprolegniaceae. The occasional appearance of a soft-shelled egg 
in a hen’s nest does not shake our faith in the reality of the dis- 
tinction between a hen and a lizard. 

Unless it be Achlya parado.ra, I know of no species whose genus 
could be in doubt after an adequate study of its asexual reproduc- 
tion alone. 


UNIVERSITY OF NorTH CAROLINA, 
Cuapet Hitt, N. C. 
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EXPLANATION OF Pirates CXLVI-CXLVIII 
All drawings were made with the aid of the camera lucida. 


Pirate CXLVI 
Achlya paradoxa sp. nov. 


1. A group of empty sporangia of normal appearance. X 335. 

2. A group of sporangia showing both lateral and internal proliferation. 
X 335. 

3. Another example of the above. X 335. 

4. A sporangium with spores killed during exit, showing the cilia. XX 335. 

5. An oégonium with base intercalated in a hypha. The projection below 
is not usual. An antheridium was present, but is not shown. X 335. 

6, 7 and 8. Typical oédgonia with antheridia. X 335. 

9 and 10. Chlamydospores. X 335. 


Pirate CXLVII 
Pythiopsis cymosa De Bary 
1. Odgonium with a typical. sub-basal antheridium. X 720. 
. Ditto, with an additional lateral antheridium. ™X 720. 


. Ditto, with two sub-basal antheridia. X 720. 
5, 6 and 7. Oégonia of various forms with antheridia of various origin. 


iS) 


> Ww 


x 
“NI 


20. 
8. An abnormal double oégonium, apparently without an antheridium. X 720. 
9g. Sporangia of typical shapes. X 447. 
10. Sporangia about one minute before discharge showing the spores in 
the compression stage. X 447. 
Chlamydospores; one having discharged spores by a basal papilla. X 447. 
12. Spores, killed while swimming; one with four cilia and double size. 
x 720. 
Pirate CXLVIII 


Pythiopsis Humphreyana sp. nov. 


1. Sporangia of the globular form. X 335. 

2. Two sporangia with an oégonium and antheridium. X 335. 

3, 4, 5, 6, 7, 8, 9 and 10. Sporangia of various forms. Nos. 3 and 4 X 185; 
others X 125. 

11. A sporangium, surrounded with several odgonia. X 185. 

12. Two sporangia, with odgonia in close proximity. X 185. 

13. A young o6gonium with antheridium. X 335. 

14. An od6gonium with two eggs and two antheridia, one of which is dicli- 


nous. X 335. 

15. Another oégonium with a diclinous antheridium, showing plainly the 
antheridial tube. X 335. 

16. An abnormal oégonium with four eggs. X 335. 
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NEWS AND NOTES 


Mr. S. M. Zeller, formerly of the botanical department of the 
University of Washington at Seattle, now holds a research fellow- 
ship at the Missouri Botanical Garden in St. Louis. 


Mr. Guy West Wilson, formerly forest pathologist at New 
Brunswick, New Jersey, has been appointed assistant professor 
of mycology and plant pathology in the State University of Iowa 
at Iowa City. 


Dr. F. D. Kern, professor of botany at State College, Pennsyl- 
vania, visited the Garden on September 5-8 to examine the her- 
barium, library, and collections of living plants under glass. 


Dr. C. J. Humphrey, forest pathologist at the Products Labo- 
ratory, Madison, Wisconsin, visited the Garden on October 23 
to consult the collection of polypores. He intends to spend part 
of December in Cuba collecting fungi. 


Professor Guy W. Wilson calls attention to an error in his 
paper on Phytophthora published in Mycotocta last March. On 
pages 73 and 80, Phleophythora is incorrectly used for Phloeoph- 
thora. Klebahn’s paper on “Eine Neue Pilzkrankheit” (Cent. 
Bakt. II. 15: 335. 1905) should also be added to the bibliography. 


Dr. Howard J. Banker, who has been professor of botany in 
De Pauw University for the past ten years, recently resigned his 
position to become a special investigator with the Eugenics Record 
Office at Cold Spring Harbor, New York. He will enter upon 
his new duties on October 1. Dr. Donald W. Davis succeeds Dr. 
Banker at De Pauw. 


Mr. J. R. Johnston, who has made extensive investigations of 
cocoanut and sugar cane diseases in tropical America, spent Au- 
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gust 10-12 at the Garden consulting the herbarium and library. 
He has resigned his position with the Porto Rico Sugar Growers’ 
Association at Rio Piedras, Porto Rico, to accept the position of 
plant pathologist in the agricultural experiment station at Santiago 
de las Vegas, Cuba. 


A manual entitled “ Northern Polypores” has just been pub- 
lished by Dr. W. A. Murrill, which contains descriptions of all the 
pileate species found in North America east of the Rocky Moun- 
tains and north of North Carolina. Keys and notes accompany 
the descriptions. Similar manuals by Dr. Murrill entitled “South- 


99 66 


ern Polypores,” “ Western Polypores,” “ Tropical Polypores,” and 


“American Boletes’’ are expected to appear within a short time. 


Dr. Arthur Harmount Graves has resigned his position as as- 
sistant professor of botany in the Sheffield Scientific School of 
Yale University, and is at present engaged in research at the labo- 
ratory of Dr. V. H. Blackman, professor of plant physiology and 
pathology at the Royal College of Sciences, South Kensington, 
London, England. Dr. Graves has been a member of the faculty 
of Yale for the last twelve vears. His present address is, Care 
of Brown, Shipley & Co., 123 Pall Mall, London, England. 


Dr. W. A. Murrill visited Washington and parts of Virginia 
during the latter part of September and collected a number of 
fungi of interest. He found the two poisonous species Vene- 
narius phalloides and Clitocybe illudens especially abundant, the 
latter growing in open fields as well as in woods, about old stumps 
and buried roots. All of the woodlands were found to be infected 
with the chestnut canker, which caused the death of many indi- 
vidual branches this season, but is expected to do the greatest 
damage in the next two or three years. As a large percentage of 
the timber about Washington is chestnut, the loss will be very 
considerable. 


The Underwood Collection of Fungi, containing 17,000 speci- 
mens, was purchased by the New York Botanical Garden in July, 
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addition to valuable sets of published exsiccati, it con- 


~ 


1914. Ih 
tains a full representation of all the fungi collected by the late 
Lucien M. Underwood at Auburn, Alabama; Greencastle, In- 
diana; Syracuse, Kirkville, Jamesville, and Clyde, New York; 
West Goshen and Redding, Connecticut; and at many points in 
and about New York City. There are also miscellaneous speci- 
mens from many parts of North America, either collected by Dr. 
Underwood in his travels or sent in by collectors for determina- 
tion. All groups of fungi are well represented in this collection 
and the specimens are well preserved. Many of them are valua- 


ble types. 
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New names, and the final members of new combinations, are in bold face type 


Abies balsamea, 25-28 

Acer, 72; rubrum, 279 

Achlya, 285-288, 291, 294, 296, 297, 
299, 300; americana, 295; aplanes, 


295; Braunii, 296; caroliniana, 
295; De Baryana, 295, 296, 299; 
glomerata, 296; lignicola, 296; 


paradoxa, 285, 287, 294, 295, 301; 
polyandra, 296, 299; _ prolifera, 
296; racemosa, 296 

Aconitum Columbianum, 253 

Actaea arguta, 253 

Adoxa Moschatellina, 248, 253 


Aecidium, 138, 241, 242, 245, 246; 
carneum, 122, 138; cerebrum, 133, 
138; crepidicola, 246; deformans, 
133, 138; filamentosum, 124, 138; 
giganteum, 133, 138;  gracilens, 
247; Harknessii, 133, 138; mono- 
icum, 241; myricatum, 226-229; 
occidentale, 246; pyriforme, 126, 
138; Ravenelii, 122, 138; Sarco- 


bati, 245; Valerianearum, 249 
Aerial galls of the mesquite, 37 
Aesculus, 72 
Agaricus, 139; amygdalinus, 181; 

arvensis, 221, 222; bulbosus, 

californicus, 267; campestris, 139, 

140, 143, 144, 151, 167, 181; cam- 

pester hortensis, 165; cepaestipes, 

151; crocodilinus, 267; fabaceus, 

181; mucifer, 97, 98; placomyces, 

267; silvicola, 222, 267; urceola- 

tus, 35; xylogenus, 151 
Agoseris elata, 253; gracilens, 

Greenei, 253; heterophylla, 

leontodon, 253 
Agrimonia, 207 
Agropyron, 243; biflorum, 250; cani- 

num, 250, 253; occidentalis, 253; 

Palmeri, 243, 253; repens, 

Smithii, 253; spicatum, 253; tene- 

rum, 243, 253 
Agrostemma, 196 
Aleuria, 273, 274; aurantia, 273, 274, 

278; auriflava, 12; bicucullata, 274, 

276, 278; Constellatio, 18; Crouani, 

8; rhenana, 273-275, 278; rutilans, 

274, 278; trachycarpa, 19; 

wisconsinensis, 274 


169; 








279%, 


Aleuria and Aleurina, North Ameri- 
can species of, 273 

Aleurina, 273, 27 aquehongen- 
sis, 278; retiderma, 277, 278 

Aleurina, North American species of 
Aleuria and, 273 

Alliaria, 197 

Allied genera, Observations on 
Sphaerosoma and, 103 

Allium acuminatum, 252, 253 

Alnus, 72; incana, 279; oregana, 140 

Alocasia, 59 

Alopecurus aristulatus, 244, 253 

Alsine borealis, 253 

Althea rosea, 253 

Amanita, 88, 90, 181, 268; 
89; Amici, 89; bulbosa, 169; 
bosa alba, 169; bulbosa citrina, 

bulbosa olivacea, 169; bul- 

bosa virescens, 169; Caesarea, 174, 

181, 188; chlorinosma, 174; citrina, 

174; cothurnata, 89, 180; crenulata, 

174; frostiana, 181; junquillea, 88, 

89, 181; Lanei, 269; mappa, 174; 

Morrisii, 174; muscaria, 170, 174— 

184, 187, 188; ovoidea, 40; pan- 

therina, 89, 90, 180; phalloides, 40, 











adnata, 
bul- 


169; 


165, 169-179, 185, 187; phalloides 
citrina, 173; porphyria, 88, 174; 
radicata, 174; roseitincta, 269; 


rubescens, 1, 181; russuloides, 88, 
89; solitaria, 181; spreta, 173; stro- 
biliformis, 174; venenosa, 169; 
verna, 173; vernalis, 88, 89; vir- 
giniana, 269; viridis, 169; virosa, 
173 

Amanitopsis, 268; 
vata, 35, 174 

Amelanchier, 228, 242; alnifolia, 247, 
248, 253; Asiatica, 228; canaden- 
sis, 227, 228; mana, 247, 253; 
utahensis, 247, 253 

American mycological literature, In- 
dex to, 44, 99, 155, 219, 270, 306 

Andromeda, 283 

Angelica dilatata, 253 

Anthocercis viscosa, 67 

Anthracothecium, 259 

Aphanomyces, 294; stellatus, 296 


adnata, 35; vol- 
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Aplanes, 295-300; androgynus, 296; 
Braunii, 296 

Aplopappus, 253; spinosus, 252, 253 

Apodachlya pirifera, 297 

Aquilegia caerulea, 250, 253; flaves- 
cens, 253; leptocera, 253 

Arabis, 241; Drummondii, 254; Hol- 
boellii, 254; retrofracta, 241, 254; 
virginica, 199 

Archemora Fendleri, 254 

Arcyria versicolor, 149; vitellina, 149 

Arenaria, 196, 251, 254; congesta, 
251; subcongesta, 251; uintahensis, 
254; verna, 254 

Armillaria, 268; mellea, 140, 143, 265, 
268; mucida, 140, 144 

Arnica, 117; cordifolia, 254; panicu- 
lata, 254; rhizomata, 254; subplu- 
mosa sylvatica, 25 

Aronia, 228; arbutifolia, 
nigra, 228 

Artemisia dracunculoides, 254; Hook- 
eriana, 254; nova, 254; tridentata, 
254 

Arthonia, 50; distendens, 260; radi- 
ata, 260 

Arthrosporium, 32, 33; album, 32, 36 

Arthur, J. C., and Kern, F. D., North 
American species of Peridermium 
on pine, 109 

Artocarpus incisa, 75 

Artotrogus hydnosporus, 65, 66 

Aschersonia, 217; turbinata, 217 

Ascobolus, 7, 10; Crec’hqueraultii, 12; 
Crouani, 8; miniatus, 6, 8; viridis, 

s, 309 

Asheville fungi, Notes on a few, 88 

Aspergillus, 211 

Aspidium Thelypteris, 26, 28 

Asplenium Filix-femina, 26, 28 

Aster, 119, 241, 254; adscendens, 
254; apricus, 254; arenarioides, 
254; canescens, 25 ciliomargina- 
tus, 254; Eatoni, 254; Fremonti, 


227. 228: 
227, 228; 


+ 






254 
Asterodon, 231, 232; ferruginosum, 
231, 234 


Asterodon and Hydnochaete, The 
genera. Type studies in the Hyd- 
naceae—VII, 231 

Asterophora Clavus, 163 

Astragalus, 205; argophyllus, 245; 
atratus arctus, 245, 254; decum- 
bens, 254; diphysus, 254; micro- 
lobus, 245, 254; Purshii, 254; utah- 
ensis, 25 

Atractium, 33 

Atragene occidentalis, 254 

Atriplex, 33, 200, 202; hastata, 33, 36, 
245; patula, 201, 202 

Aurantiporus Pilotae, 264 
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Avena sativa, 254 
Azalea, 72 


Bacterium tumefaciens, 37, 38 

Badhamia utricularis, 148 

3aeomyces absolutus, 260 
3alsamorrhiza macrophylla, 254; sag- 
ittata, 254 

Banker, H. J., Type studies in the 
Hydnaceae—VII. The genera As- 
terodon and Hydnochaete, 231 

Bark disease of the white pine, A 
preliminary note on a new, 84 

Barlaea, 5, 6; amethystina, 16; asper- 
ella, 12; carbonaria, 16; Crec’h- 
queraultii, 12; discoidea, 19; gem- 
ma, 18; lacunosa, 23; lobata, 22; 
miniata, 8; modesta, 12; Wrightii, 





15 
Barlaeina, 6; 
coidea, 19 

Basidiophora, 57, 192, 193 

Beardslee, H. C., Notes on 
Asheville fungi, 88 

Beckmannia erucaeformis, 254 

Benzoin aestivale, 279, 284 
3erberis aquifolius, 250; repens, 254 

beta, 200; marina, 200 

Betula, 72; alba papyrifera, 150 

Bigelovia Douglasii, 25 

Bjerkandera adusta, 265 

Boletus elegans, 235; luridus, 
luteus, 235; miniato-olivaceus, 186; 
miniato-olivaceus sensibilis, 186; 
satanas, 185; scaber fuscus, 150 

Book on the British rust fungi, A 
new, 152 

Book on tropical plant diseases, A, 41 

Borreria, 193 

Botrytis, 62, 200; destructa, 196; ef- 
fusa, farinosa, 200-202; 
nivea, 198; parasitica, 196, 198, 203 
30udiera, 103, 105, 107, 108; areo- 
lata, 105-108 

Jouteloua oligostachya, 241, 254 

Bovista Jonesii, 266 

Bremiella, 195; megasperma, 195 
srickellia grandiflora, 254 

3ritish rust fungi, A new book on 
the, 152 

Bromus hordeaceus, 254; marginatus, 
254; polyanthus, 254; Porteri, 242, 
254; sterilis, 254 

Bursa Bursa-pastoris, 199 


Constellatio, 18; dis- 


a few 


185; 


200-202; 


Caeoma myricatum, 229 
Calceolaria, 76 

Callirrhoe involucrata, 250 
Calluna, 72 

Calochortus Nuttallii, 254 
Caltha leptosepala, 254 
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Calvatia craniiformis, 267 

Calyptospora columnaris, 27, 28 

Campanula americana, 112 

Cantharellus brevipes, 40; 
40, 41; floccosus, 41 

Cantharellus clavatus from Dultuh, 40 

Carduus, acaulescens, 254; america- 
nus, 243, 254; lanceolatus, 254; 
leiocephalus, 254; oblanceolatus, 
243, 254; oreophilus, 254; pulchel- 
lus, 243, 254; Tracyi, 254; undu- 
latus, 254 

Carex, 250, 254; festiva, 25 
254; Jamesii, 254; lanuginosa, 254; 
muricata confixa, 254; nebrasken- 
sis, 254; rostrata, 254; stenophylla, 
254 

Carpinus, 72 

Carpophores of Ceriomyces 
The development of the, 235 

Carum Garrettii, 254 

Castilleja, 112, 124, 12 affinis, 252, 
254; linariaefolia, 246, 254; mini- 
ata, 1132 

Catabrosa aquatica, 254 

Cedar, An enemy of the western red, 
93 

Cerastium Behringianum, 242, 
scopulorum, 242, 254 

Cereus, 56, 60; Martianus, 70; teph- 
racanthus, 70 

Ceriomyces communis, 236; 
235, 236, 238, 239 

Ceriomyces Zelleri, The development 
of the carpophores of, 235 

Chamaecyparis thyoides, 227 

Chamaesyce glyptospermum, 204; hu- 
mistrata, 204; maculata, 204; ser- 


pens, 204, 205, 210; 


clavatus, 


> Hoodii, 


Zelleri, 








254; 


Zelleri, 


stictospora, 
205 

Chanterel, 163 

Chenopodium, 200, 202; album, 201, 

Bonus-Henricus, 202; 
glaucum, 202; hybridum, 200-202; 
leptospermum, 202; Murale, 202; 
polyspermum, 202; rubrum, 202 

Chiodecton rubrocinctum, 260; 
guineum, 260 

Chlorophyllum, 268 

Chrysopsis Bakeri, 250, 254 

Chrysosplenium alternifolia, 210 

Chrysothamnus pulcherrimus, 254; 
viscidiflorus, 25 

Circaea pacifica, 249, 254 

Cirsium oreophilum, 243, 254; Tracyi, 
243, 25 

Cladonia, aggregata, 261; 
didyma rugifera, 260; rangiformis, 
260; rangiformis cubana, 
squamosa phyllocoma, 261 

Clark, E. D., Ford, W. W., and, A 


202, 254; 


san- 


259-261 ; 


260; 
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consideration of the properties of 
poisonous fungi, 167 

Clarkia, 56, 60 

Claudopus, 4; nidulans, 4 

Claytonia Siberica, 254 

Clematis, 243; Douglasii, 246, 254; 


ligusticifolia, 243, 254 
Cleome, 56; serrulata, 254 





Clitocybe, 163, 268; dealbata, 182; 
dealbata sudorifica, 182; illudens, 
182, 183, 265, 304; infundibuli- 
formis, 179; laccata, 143; leiphae- 
mia, 97; oreades, 267 

Cnicus Drummondii acaulescens, 255 

Coccocarpia pellita, 261 

Coker, W. C., Two new species of 
water molds, 285 

Coleosanthus, grandiflorus, 25 

Coleosporium, 111-114, 116, 118, 122, 
123; arnicale, 117; Campanulae, 
112, 121; delicatulum, 112, 115; 
Helianthi, 116; inconspicuum, 112, 
116; ribicola, 246; Solidaginis, 112, 

Sonchi-arvensis, 116; 
Vernoniae, 112, 123 

Collection of lichens from 
West Indies, Small, 259 

Collomia gracilis, 254 

Collybia maculata, 163; radicata, 221 

Colocasia, 56, 57, 59; antiquorum, 


57, 59; esculenta, 57, 208 


cay, 28a 


Jamaica, 


Color-book, Observations on the use 
of Ridgway’s new. The color of 
the spores of Volvaria speciosa Fr., 
29 

Color of the spores of Volvaria spe- 

The. Observations on 

of Ridgway’s new color- 


ciosa Fr., 
the use 
book, 29 

Comandra, 127, 129; pallida, 247, 

: umbellata, 27 

Comatricha 
dorfii, 149 

Comptonia, 
112, 133 

Conidium production in Penicillium, 
211 

Consideration of the properties of 
poisonous fungi, A, 167 

Coprinus, 166 

Cordyceps, 217 

Coreopsis, 116; 
lata, 





ty 
an 


> 


nigra, 148, 149; suks- 


132, 133; asplenifolia, 


major, 116; verticil- 


112, 116 


Coriolus abietinus, 34; versicolor, 264 


Coronopus didyma, 199 


Cortinarius, 39, 150 
Cortinellus, 268, 


cinnamomeus, 
mutifolius,, 


260: 


269; Glatfelteri, 260; 


260 
Corylus, 72 
Crataegus, 228; oxyacantha, 72 








314 


Crepidotus calolepis, 267 

Crepis, 255; acuminata, 254; glauca, 
246, 254; intermedia, 243, 255; oc- 
cidentalis, 255; rostrata, 255; sco- 
pulorum, 255 

Cressa Truxillensis, 255 

Cronartium, 110-113, 123, 125, 126, 
129-131, 133, 137; coleosporioides, 
112, 246; Comandrae, 129, 247; 
Comptoniae, 112, 128, 131, 1333 
filamentosum, 112; Quercus, 112, 
136; ribicola, 150 

Crouania, 6; asperella, 12; carbona- 
ria, 16; miniata, 8 

Cryptoporus, 218; volvatus, 267 

Cryptoporus volvatus (Peck) Hub- 
bard, Origin of the volva aperature 
in, 217 

Cylindrium flavo-virens, 35 

Cylindrosporium, 217 

Cynomarathrum Nuttallii, 255 

Cyperus, 192; tegetiformis, 192 

Cystopteris fragilis, 255 


Dacryomyces, 225 

Daedalea unicolor, 266 

Dasiophora fruticosa, 255 

Detonia, 5, 6; foveata, 21; leiocarpa, 
21; modesta, 13; nigrans, 20; poly- 
trichina, 23; trachycarpa, 19 

Development of Stropharia ambigua, 
The, 139 

Development of the carpophores of 
Ceriomyces Zelleri, The, 235 

Dianthus, 196; caryophyllus, 255 

Dictyuchus, 295-297, 299; monospo- 
rus, 297 

Didymium melanospermum, 217 

Diplanes, 291 

Diplodia longispora, 150 

Diplographis, 260 

Discina trachycarpa, 19 

Disease of the white pine, A prelim- 
inary note on a new bark, 84 

Diseases, A book on tropical plant, 41 

Distichlis, 241; stricta, 255 

Draba, Helleriana, 244, 255; 
nata, 255; spectabilis, 244, 255 


Echinopsis Eyriesii, 70 
Echinospermum floribundum, 255 
Elvela coccinea, 274 


Elymus canadensis, 255; condensa- 
tus, 255; glaucus, 255; robustus, 
255 


Endophyllum, 154 

Enemy of the western red cedar, An, 
93 

Entoloma, 185; 
sinuatum, 185 

Entyloma arnicale, 241; crastophilum, 
241 


lividum, 169, 185; 
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Epilobium adenocaulon, 255; alpi- 
num, 255; anagallidifolium, 255; 
brevistylum, 255; clavatum, 255; 
Drummondii, 255; Drummondii 
latiusculum, 2553 Hornemanni, 
55; paniculatum, 255; rubricaule, 
55; straminium, 255 

Erica, 72 


Erigeron Coulteri, 255; macranthus, 
255 

Erineum atriplicinum, 202 

Eriocoma cuspidata, 255 . 


Eriogonum campanulatum, 255; cro- 
ceum, 245, 255; heracleoides, 255; 
racemosum, 255; umbellatum ma- 
jus, 255 

Erodium, 194 

Erysimum asperum, 255 

Erysiphe, 203 

Erythronium grandiflorum, 25 
diflorum parviflorum, 255 

Eucalyptus, 260 

Euphorbia, 204; 
dentata, 255; 


5; gran- 


Cyparissias, 203; 
Fendleri, 246, 255; 
glyptospermum, 204; humistrata, 
204; maculata, 204; montana ro- 
busta, 255; Peplis, 202; platyphylla, 
203; robusta, 255; serpens, 205; 
serpyllifolia, 255; stictospora, 205 
Euthamia, 115; graminifolia, 112 
Exidia, 32, 225; lagunensis, 266 
Exobasidium, 267 





Fagopyrum, 56, 59 

Fagus, 72 

Festuca confinis, 
octoflora, 255 

Few Asheville fungi, Notes on a, 88 

Filix fragilis, 255 

Fink, Bruce, Henry Willey —A me- 
moir, 49 

Fomes putearius, 266; ungulatus, 217 

Fomitiporia, 94; Weirii, 93. 94 

Ford, W. W., and Clark, E. D., A 
consideration of the properties of 
poisonous fungi, 167 

Forsythia viridissima, 72 

Fragaria, 207; vesca, 207 

Fraser, W. P., Notes on Uredinopsis 
mirabilis and other rusts, 2 

Fraxinus, 72 

Fromme, F. D., A new gymnospo- 
rangial connection, 226 

Fuligo, 147, 148; ellipsospora, 147; 
media, 147, 148; megaspora, 147, 
148; ovata, 147; septica, 147, 148 

Fungi, A consideration of the proper- 
ties of poisonous, 167 


255; elatior, 255; 


Fungi, A new book on the British 
rust, 152 
Fungi, Illustrations of—XVII, 1; 


XVIII, 161; XIX, 221 
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Fungi, New or interesting, 32 
Fungi, Notes on a few Asheville, 88 
Fuscoporia, 94 

Fusicoccum, 86; abietinum, 86 


Galium triflorum, 255 

Galls of the mesquite, Aerial, 37 

Garrett, A. O., Host index of smuts 

and rusts of Utah, 253; The 

smuts and rusts of Utah—II, 240 

Gaylussacia resinosa, 27, 28 

Gayophytum caesium, 255; interme- 
dium, 255; lasiospermum, 255; 
pumilum, 255; racemosum, 255; 
ramosissimum, 255 

Genera Asterodon and Hydnochaete, 





The. Type studies in the Hyd- 
naceae—VII, 231 

Genera, Observations on Sphaero- 
soma and allied, 103 

Genus Lamprospora, A preliminary 


study of the, 5 
Genus Phytophthora, A review of the. 
Studies in North American Pero- 
nosporales—V, 54 
Geranium, 194; Fremontii, 255 ; mexi- 
canum, 153; nervosum, 255; Rich- 
ardsonii, 255; venosum, 255 
Geum, 207 
Gilia, 56, 206; nivale, 
255; pungens, 244, 25 
U 





9; Nuttallii, 





Gloeotulasnella, 265 

Glyceria nervata, 255 

Glycyrrhiza lepidota, 255 

Gnomonia veneta, 264 

Gomphidius oregonensis, 267; vini- 
color, 268 

Graphis, 260 

Graves, A. H., A preliminary note on 
a new bark disease of the white 
pine, 84; Parasitism in Hymeno- 
chaete agglutinans, 279 

Grifola Berkeleyi, 264; frondosa, 264 

Grindelia squarrosa, 255 

Guepinia, 32 

Gutierrezia Euthamiae, 255; filifolia, 
244, 255; Sarothrae, 255 

Gymnolomia multiflora, 255 

Gymnosporangial connection, A new, 
226 

Gymnosporangium, 226-228, 242, 247; 
bermudianum, 226; Blasdaleanum, 
227; Botryapites, 227, 228; clava- 

riaeforme, 247; durum, 242; Ellisii, 

226-229; exterum, 226; gracilens, 

226, 247; inconspicuum, 247; myri- 

catum, 229; Nelsoni, 242; Sorbi, 


227 
227 


Gyromytra esculenta, 186 
Gyrophragmium texense, 267 
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Hamaspora Ellisii, 229 

Hapalopilus gilvus, 266 

Harper, E. T., Cantharellus clavatus 
from Duluth, 40 

Harpographium, 33 

Heald, F. D., Aerial 
mesquite, 37 

Hebeloma, 184; fastibile, 184; rimo- 
sum, 184 

Hedysarum utahense, 255 

Helianthella arizonica, 244, 255; uni- 
flora, 255 

Helianthus annuus, 


galls of the 


lenticularis, 


255; 
255 

Heliocarpus, 193 

Helvella coccinea, 272 

Hemitrichia, 149; clavata, 149 

Heuchera parvifolia, 255; rubescens, 
255; utahensis, 2 

Hevea, 74; brasiliensis, 75 

Hexagona luzonensis, 2 

Hieracium griseum, 255 

Hirneola, 225 

Holcus lanatus, 255 

Hordeum jubatum, 25 
sum, 255; pusillum, 

Horkelia Gordonii, 255 

Hormisciopsis, 32; gelatinosa, 32, 
30 

Hormiscium, 32 

Host Index of smuts 
Utah, 253 

House, H. D., Origin of the volva 
aperature in Cryptoporus volvatus 
(Peck) Hubbard, 217 

Howe, R. H., Jr., Small collection of 
lichens from Jamaica, West Indies, 
259 

Humaria bicucullata, 276; Crec’h- 
queraultii, 12; echinosperma, 12; 
Persoonii amethystina, 16; rutilans, 
276; Wrightii, 15 

Hydnaceae, Type studies in the—VII. 
The genera Asterodon and Hydno- 
chaete, 231 

Hydnochaete, 231-233; badia, 232, 

olivaceum, 234; setigera, 
231, 234 

Hydnochaete, The genera Asterodon 
and. Type studies in the Hydna- 
ceae—VII, 231 

Hydnochaetella, 231, 232; 
232, 234 

Hydnoporia fuscescens, 232, 234 

Hydnum fuscescens, 233; olivaceum, 
233, 234 

Hydrocybe caespitosa, 2; praten- 
sis, 2 

Hydrophyllum capitatum, 255; Wat- 
sonii, 255 

Hygrophorus caespitosus, 2; ebur- 
neus, 164; pratensis, 2 
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Hymenochaete, 280, 282, 283; agglu- 
tinans, 279, 282-284; noxia, 284 


Hymenochaete agglutinans, Parasit- 
ism in, 279 
Hypholoma, 139, 140, 142-144; ag- 


gregatum, 4; fasciculare, 140; sil- 
vestre, 4 

Hypocrella, 217 

Hypophyllum crux melitense, 171 


Illustrations of fungi—XVII, 1; 
XVIII, 161; XIX, 221 

Index to American mycological liter- 
44, 99, 155, 219, 270, 306 

Inocybe, 224, 265; decipiens, 184; 
geophylla, 224; infelix, 184; infida, 
183 

Inonotus juniperinus, 267; 
264, 267 

Interesting fungi, New or, 32 

Irpex, 234; cinnamomeus, 233, 234; 
fuscescens, 233 

Iva axillaris, 255; xanthifolia, 255 

Ivesia Gordonii, 255 


texanus, 


Jamaica, West Indies, Small collec- 
tion of lichens from, 259 

Jasminum, 56, 59; nudiflorum, 72 

Juglans 72 

Juncus longistylis, 255; saximonta- 
nus, 256; xiphioides montanus, 256 

Juniperus, 226; monosperma, 247, 
256; scopulorum, 242, 256; utah- 
ensis, 247, 256; virginiana, 226 


Kawakamia, 57, 192, 193; Colocasiae, 
57; Cyperi, 194 

Kern, F. D., A new book on the Brit- 
ish rust fungi, 152; Arthur, J. C., 
and, North American species of 
Peridermium on pine, 109 

Koeleria gracilis, 250 

Krieger, L. C. C., Observations on the 
use of Ridgway’s new color-book. 
The color of the spores of Volvaria 
speciosa Fr., 29 


Laccaria, 268; laccata, 223; ochropur- 
purea, 22: 

Lactaria, 163; piperata, 164 

Lactarius, 182; torminosus, 182, 183 

Lamproderma robusta, 149 

Lamprospora, 6, 24, 103, 107, 108; 
amethystina, 7, 16; annulata, 7, 
11, 24; areolata, 7, 9, 24; ascobo- 
loides, 7, 10, 24; carbonaria, 7, 
16; carbonicola, 16; Constellatio, 
7, 17-19; Crec’hqueraultii, 7, 12, 
24, 107; Crouani, 6, 8, 24; dicty- 
diola, 7, 9, 24; diseoidea, 7, 
19; gemma, 7, 18; haemastigma, 
7, 17; leiocarpa, 8, 21; lobata, 
8, 22, 24; Maireana, 7, 14, 24; 
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miniata, 8; nigrans, 8, 20; 
Planchonis, 8, 21; polytrichina, 
8, 23; spinulosa, 7, 11, 24; 
trachycarpa, 8,19, 21, 24; tuberc- 
ulata, 7, 13, 14, 16, 24; tubercu- 
latella, 7, 15, 16, 24; Wrightii, 7, 
15, 24 

Lamprospora, A preliminary study of 
the genus, 5 

Lappula caerulescens, 246, 256; flori- 
bunda, 256 

Larix, 27; laricina, 26-28 

Laschia, 266; philippinensis, 266 

Lasidiplodia 74 


Lathyrus coreaceus, 256; utahensis, 
256 

Lentinus candidus, 266; lagunensis, 
266 


Lepidium, 56, 59, 199; apetalum, 199, 
256; ruderale, 199, 210; virginicum, 
199, 210, 256 

Lepidoderma, 147; tigrinum, 147 

Lepiota, 151, 268; albissima, 269; 
americana, 22 brunnescens, 223; 
cepaestipes, 151; Morgani, 151, 181; 


naucina, 165; procera, 151; rha- 
codes, 268 

Leptogium, 261;' chloromelum, 261; 
phyllocarpum, 261;  tremelloides, 
261 

Leptolegnia, 286, 300 

Leptomitus, 297; lacteus, 297 

Leptotaenia, 256; Eatoni, 256 


Leucoloma Constellatio, 18; rutilans, 
276 

Lichens from Jamaica, West Indies, 
Small collection of, 259 

Ligusticum filicinum, 256 

Limacella, 268, 269; albissima, 269 

Linum Kingii, 256; Lewisii, 256 

Literature, Index to American myco- 
logical, 44, 99, 155, 219, 270, 306 

Lithophragma bulbifera, 256; parvi- 
flora, 256 

Lobaria peltigera, 262 

Lomatium platycarpum, 256 

Lupinus parviflorus, 256; pulcherri- 
mus, 256 

Lychnis, 196; Drummondii, 253, 256; 

Lycium Andersoni, 249, 256; pal- 
lidum, 252, 256 

Lycoperdon Bovista, 161; giganteum, 
161; pyriforme, 162 

Lycopersicum esculentum, 60 

Lygustrum vulgare, 72 


Macbride, T. H., Mountain myxomy- 
cetes, 146 

Machaeranthera canescens, 256 

Macrophoma, 33, 34 

Malus, 72 

Malva rotundifolia, 256 
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Malvastrum dissectum, 245, 256 
Marasmius, 36, 216; atro-rubens, 36; 
Morganianus, 35; oreades, 179 

Medicago, 205; sativa, 205 
Melampsora, 27; albertensis, 248; 
Bigelowii, 242; Medusae, 26—28 

Melamsporella elatina, 242 

Melanoleuca, 268, 269; alabamensis, 
269; angustifolia, 269; aromatica, 
269; compressipes, 269; Earleae, 
269; eduriformis, 269; fumosella, 
269; inocybiformis, 269; Kauff- 
manii, 269; longipes, 269; Mem- 
mingeri, 269; Naucoria, 269; odo- 
rifera, 269; personata, 3; praecox, 
269; praemagna, 269; Robinsoniae, 
269; sordida, 3; subacida, 269; 
subargillacea, 269; subcinereiformis, 
269; subfuliginea, 269; subres- 
plendens, 269; subterrea, 269; sub- 
transmutans, 269; Thompsoniana, 
269; Tottenii, 269; unakensis, 269; 
Volkertii, 269; Yatesii, 269 

Memoir, A,—Henry Willey, 49 

Mentha canadensis, 256; Penardi, 
244, 256 

Mertensia, 256; arizonica, 256; ciliata, 
256; intermedia, 256; polyphylla, 
256; Siberica, 256 

Mesquite, Aerial galls of the, 37 

Micranthes arguta, 256 

Microglaena, 260 

Microsteris gracilis, 206; micrantha, 
256 

Microstroma Platani, 264 

Microthelia thelena, 260 

Miscellaneous species, Notes on. 
Studies in North American Pero- 
nosporales—VI, 192 

Mitella pentandra, 256; stenopetala, 
256 

Mitrocarpus hirsutus, 193 

Molds, Two new species of water, 285 

Mollisia Crec’hqueraultii, 12 

Monarda menthaefolia, 244, 256 

Monardella odoratissima, 256 

Monoblepharis macrandra, 298 

Monolepis Nuttalliana, 202 

Monosporium Chenopodii, 202 

Montia siberica, 256 

Morchella esculenta, 186 

Mountain myxomycetes, 146 

Mucilago spongiosa, 148; 
solida, 148 

Muciporus, 265; corticola, 265 

Mucor Botrytis, 198; Erysimi, 197, 
198 

Muhlenbergia gracilis, 250, 256; Rich- 
ardsonii, 250, 256 

Murrill, W. A., Agaricus mucifér 
Berk. and Mont., 97; Agaricus xy- 
logenus Mont., 151; An enemy of 


spongiosa 
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the western red cedar, 93; Illustra- 


tions of fungi—XVII, 1; XVIII, 
161; XIX, 221 
Mycena haematopa, 225; splendidipes, 


40; succosa, 225 

Mycenastrum corium, 267 

Mycological literature, Index to 
American, 44, 99, 155, 219, 270, 306 

Myrica, 228; carolinensis, 227, 229; 
cerifera, 228, 22 

Myristica fragrans, 76 

Myxomycetes, Mountain, 146 


Naucoria malinensis, 266 

Nectria, 74 

New bark disease of the white pine, 
A preliminary note on a, 84 

New book on the British rust fungi, 
A, 152 

New color-book, Observations on the 
use of Ridgway’s. The color of the 
spores of Volvaria speciosa Fr., 2 

New gymnosporangial connection, A, 
226 

New or interesting fungi, 32 

New species of water molds, Two, 
285 

News and notes, 39, 95, 
and reviews, 150, 264 

Nicotiana, 59; Bigelovii, 208; glauca, 
208; Tabacum 209 


216, 303; 


North American Peroncsporales, 
Studies in—V. A review of the 
genus Phytophthora 54; VI. Notes 


on miscellaneous species, 192 

North American species of Aleuria 
and Aleurina, 273 

North American species of Perider- 
mium on pine, 109 

Note on a new bark disease of the 
white pine, A preliminary, 84 

Notes, News and, 39, 95, 216, 303; 
and reviews, 150, 264 

Notes on a few Asheville fungi, 88 

Notes on _ miscellaneous species. 
Studies in North American Perono- 
sporales—VI, 192 

Notes on Uredinopsis mirabilis and 
other rusts, 25 

Nozemia, 79, 80 

Nyctalis asterophora, 163 


Observations on Sphaerosoma and 
allied genera, 103 

Observations on the use of Ridgway’s 
new color-book. The color of the 
spores of Volvaria speciosa Fr., 29 

Ocellularia alba, 260 

Octospora haemastigma, 17 

Oenothera, 56, 59, 60; 
256; heterantha, 256; 
256; montana, 246, 256 


caespitosa, 
marginata, 
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Oidium, 95; album, 34, 36 

Omphalia flavida, 264 

Onoclea sensibilis, 26-28 

Opuntia, 56, 59 

Origin of the volva aperture in Cryp- 
toporus volvatus (Peck) Hubbard, 
217 

Osmorrhiza, 256 

Osmunda Claytoniana, 26, 28; regalis, 
26, 28 

Otidea, 274; aurantia, 27 

Ovularia Syringae, 72, 73 

Oxygraphis cymbalaria, 256 

Oxypolis Fendleri, 256 

Oxyria digyna, 256 

Ozomelis stenopetala, 256 


Pachylophus caespitosus, 256; margi- 
natus, 256; montanus, 246 

Panaeolus, 185; papillionaceus, 185; 
retirugis, 185 

Panax, 56 

Panicum Crus-galli, 256 

Pannaria Mariana isideoidea, 261; 
pannosa, 261; rubiginosa, 261 

Parasitism in Hymenochaete agglu- 
tinans, 279 

Parnassia fimbriata, 256 

Parrya platycarpa, 249, 256 

Pectiantia pentandra, 256 

Penicillium, 211, 213 

Penicillium, Conidium production in, 
211 

Pentstemon confertus caeruleo-pur- 
pureus, 250, 256; procerus, 250, 256 

Peridermium, 109-114, 117, 122, 123, 
125-128, 137, 138; acicolum, 109, 
112, 114, 117, 118, 121, 137, 138; 
Betheli, 126, 138; californicum, 
114, 118, 137, 138; carneum, 112, 
114, 122, 123, 137, 138; cerebrum, 


109, I10, 112, 113, 124, 133, 136— 
138; Comptoniae, 112, 124, 131, 


137, 138; deformans, 133, 138; deli- 
catulum, 112, 114, 116, 137, 138; 
elatinum, 242; Engelmanni, 110; 


filamentosum, 109, I10, I12, 123- 


126, 137, 138; Fischeri, 110, 114, 
116, 137, 138; fusiforme, 110, 112, 
113, 134, 135, 138; giganteum, 133, 
138; globosum, 110, 134, 136, 138; 
gracile, 114, 119-121, 137, 138; 
guatemalense, 114, 121, 137, 138; 
Harknessii, 27, 109, 110, 133, 138; 


inconspicuum, 112, I14, I15, 137, 
138; intermedium, 114, 120, 137, 


138; mexicanum, 110, 134, 136; 


138; montanum, 114, 117, 118, 137, 
138; oblongisporium, 110, 138; ob- 
longisporium Ravenelii, 122, 138; 
orientale, 109; pyriforme, 110, 112, 
126-128, 131, 132, 137, 138; 


123, 








Ravenelii, 122, 138; Rostrupi, 110, 
112, 114, 120, 137, 138; stalacti- 
forme, 110, 112, 124-126, 1387 
Strobi, 110, 123, 129, 130, 137, 138, 
150 

Peridermium on pine, North Ameri- 
can species of, 109 

Peronoplasmopara Humuli, 194 

Peronospora, 79, 193, 196, 197, 200- 
203, 205-208, 210; alta, 205; an- 
dina, 203; Arenariae, 196, 197; 
Arenariae macrospora, 196; Ar- 
thuri, 207; Borreriae, 193; Botrytis, 
198; Cactorum, 80; Chamaesycis, 
204, 210; Chenopodii, 200, 202; 
Chrysosplenii, 210; conglomerata, 
194; crispula, 198; Cyparissiae, 
203; Cyperi, 192; Dentariae, 198; 
destructor, 196; Dianthi, 196, 197; 
effusa, 200-202; effusa major, 200— 
202; effusa minor, 195, 200-202; 
epiphylla, 202; Erodii, 194; Eu- 
phorbiae, 203; farinosa, 201, 202; 
Fragariae, 206, 207; Hyoscyami, 
208; Lepidii, 198, 199, 210; 
macrospora, 196; megasperma, 195; 
minima, 209, 210; Nicotianae, 
208; Niessleana, 197-199; ochro- 
leuca, 198; parasitica, 197-199; 
parasitica Lepidii, 198; parasitica 
Niessleana, 198; Pepli, 202; Phlo- 
gina, 206; Phyteumatis, 197, 209; 
Plantaginis, 205; Potentillae, 206, 
207; Rubi, 207; Saxifragae, 210; 
Schachtii, 199; Schleideni, 196; 
Schleideniana, 196; Sempervivi, 70; 
Silenes, 197; sordida, 208, 209; 
sparsa, 206, 207; Spinaciae, 201, 
202; trichomata, 57, 208; Trifolio- 
rum, 205; violacea, 209; Violae, 
195 

Peronosporales, Studies in North 
American—V. A _ review of the 
genus Phytophthora, 54; VI. Notes 
on miscellaneous species, 192 

Petradoria pumila, 256 

Peucedanum graveolens, 256; sim- 
plex, 256 

Peziza aurantia, 104, 274; auriflava, 
12; bicucullata, 276; coccinea, 274; 
Constellatio, 18; Crouani, 8, 104; 
echinosperma, 12, 13; exasperata, 
23; gemma, 18; globifera, 23; leio- 
carpa, 21; lobata, 22; modesta, 12, 
13; nigrans, 20; Persoonii, 22; poly- 
trichii, 23; radiculata, 275; reti- 
derma, 273, 277; futilans, 276; 
sanguinaria, 16; scabrosa, 19, 20; 
splendens, 275; trachycarpa, 19; 
Wrightii, 15 

Phacelia, alpina, 256; heterophylla, 
256 
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Phaeopezia, 273, 277; retiderma, 277; 
scabrosa, 20 

Phaseolus, 56 

Phegopteris Dryopteris, 26, 28 

Phellorina californica, 267 

Philadelphus, 72, 226; occidentalis, 
247, 256 

Phloeophthora, 303; Cactorum, 80; 
Fagi, 80; Nicotianae, 80; Syr- 
ingae, 73, 80 

Phlox, 256, caespitosa, 256; divari- 
cata, 206; Giliae, 206; longifolia, 
256 

Pholiota autumnalis, 183; candicans, 
268; ventricosa, 268 

Phoma, 33, 85; abietina, 86; Atripli- 
cis, 33; longissima, 33; Westendor- 
Pii, 33 

Phragmidium Ellisii, 229; 
gum, 243; occidentale, 248 

Phyllocactus, 70 

Phyllosticta, 34; Atriplicis, 33, 36 

Physarum, 147; elegans, 147; nephro- 
ideum, 148; pusillum, 147 

Phyteuma, 197 

Phytophthora, 55-58, 60, 61, 64, 65, 
67, 69, 71, 73-79, 192, 303; Agaves, 
77; Arecae, 59, 60, 75, 83; Cac- 
torum, 67, 70-72, 76, 79, 80; Colo- 
casiae, 57, 77, 208; erythroseptica, 
55, 58, 61, 66; Faberi, 58, 60, 73- 
75, 79, 80; Fagi, 69-71, 79, 80; in- 
festans, 54, 55, 57, 61-69, 72, 75, 
77, 79, 83; Jathropiae, 77; Nico- 
tianae, 73, 79, 80, 208; omnivora, 
59, 70, 71, 73, 75, 76, 79, 80; omni- 
vora Arecae, 59; parasitica, 54, 56, 
58, 83; Phaseoli, 59, 60, 64, 66—69, 
83; Syringae, 70-73, 79, 80; Thalic- 
tri, 68, 69; Theobromae, 75 

Phytophthora, A review of the genus. 
Studies in North American Perono- 
sporales—V, 54 

Picea, 110 

Pine, A preliminary note on a new 
bark disease of the white, 84 

Pine, North American species of 
Peridermium on, 109 

Pinus, 114, 115, 123, 12 

138, 150; australis, 12 

triaca, 112, 131, 137; Banksiana, 

117, 126, 128, 134, 136, 137; con- 

torta, 112, 124, 125, 134, 137; di- 

varicata, 126, 134, 137; echinata, 

120, 132, 134, 137; Elliotii, 122, 

137; Engelmanni, t11o; filifolia, 

120, 121, 137; heterophylla, 122, 

137; inops, 132, 137; insignis, 118, 

134, 137; Jeffreyi, 124, 137; mari- 


montiva- 


7+ 135, 137, 
2 


137; aus- 


tima, 132, 137; mitis, 120, 134, 137; 
montana, 132, 137; monticola, 266; 
Murrayana, 117, 124, 126, 134, 137; 
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odcarpa, 135, 137; palustris, 122, 
123, 135, 137; patula, 135, 137; 
ponderosa, 112, 124, 125, 127, 132, 
133, 135, 137; pungens, 118, 127, 
137; radiata, 118, 134, 137; rigida, 
322, 135, 129, 121, 132, 135, 137 
217; sabiniana 135, 137; scopulo- 
rum, 112, 117, 124, 125, 127, 135» 
137; serotina, 122, 137; Strobus, 
84, 87, 129, 134, 136, 137; sylves- 
tris, 110, 122, 116, 117, 1332, 1373 
Taeda, 112, 115, 122, 132, 135-137; 
virginiana 112, 115, 116, 132, 135, 
137 

Piptocephalis, 65 

Pirus, 72; communis, 72; Malus, 280 

Pithya, 24; vulgaris, 24 

Placusa despecta, 218 

Plantago aristata, 205; major, 205; 
pusilla, 205 

Plant diseases, A book on tropical, 41 

Plasmopara, 195; Erodii, 194; Hu- 
muli, 194 

Platanus, 72 

Plenodomus destruens, 95 

Plesiocis, 218 

Pleurotus, 4, 268 

Plicaria, 6; foveata, 21; leiocarpa, 21; 
Planchonis, 21; trachycarpa, 19 


Plicariella, 6; modesta, 12; trachy- 
carpa, 20 
Poa crocata, 244, 256; Fendleriana, 


256; longipedunculata, 244, 256; 
pratensis, 256; reflexa, 256; Wheel- 
eri, 243, 256 

Podisoma Ellisii, 229 

Poisonous fungi, A consideration of 
the properties of, 167 

Polygonum aviculare, 256 

Polyporus corticola, 265; dryadeus, 
40; dryophilus, 40; officinalis 186 

Polyscytalum flavum, 35, 36 

Polytrichum, 23, 276 

Populus angustifolia, 256; deltoides, 

27; grandidentata, 27, 28; 


tremu- 
loides, 27, 248, 256 
Poria Weirii, 94 
Porina, 260 
Porteranthus stipulatus, 226 
Potentilla, 206, 207; Bakeri, 256; 
fruticosa, 256; glomerata, 256; 


pulcherrima, 256; viridescens, 256 

Preliminary note on a new bark dis- 
ease of the white pine, A, 84 

Preliminary study of the genus Lam- 
prospora, A, 5 

Production in Penicillium, Conidium, 
21TI 

Properties of poisonous fungi, A con- 
sideration of the, 167 

Prosopis glandulosa, 37 

Prunus cerasus, 72; domestica, 72 
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Psathyrella disseminata, 166 

Pseudocymopterus montanus, 251, 
256; Tidestromii, 251, 256 

Pseudoperonospora, 194; Celtidis, 
194; Celtidis Humuli, 194; Erodii, 
194; Humuli, 194 

Pseudotsuga mucronata, 248 

Psoralea micrantha, 253, 256 

Ptilocalais graciloba, 256; major, 256 

Puccinia, 152, 153, 245, 285; acro- 
phila, 248; Actinellae, 248; Adoxae, 
248; Agropyri, 243; albulensis, 249; 
alternans, 242; Blaisdalei, 252; 
Caricis, 152; cinerea, 243 ; Circaeae, 
249; cirsii, 243; Clematidis, 243; 
Clementis, 249; commutata, 249; 
Crepidis-acuminatae, 243; curtipes, 
243; Douglasii, 244; effusa, 244; glo- 
bosipes, 249; graminis, 152; Grinde- 
liae, 250; Grossulariae, 250; Gutier- 
reziae, 244; Helianthellae, 244; Hol- 
boellii, 244; Koeleriae, 250; Men- 
thae, 244; modica, 252; monoica, 
241; monopora, 153; montanensis, 
244; Muhlenbergiae, 250; obliterata, 
250; Pentstemontis, 250; Poarum, 
244; Pruni-spinosae, 153; Pseudo- 
cymopteridis, 251; Rhodiolae, 251; 
rubigo-vera, 242; Rydbergii, 251; 
Sherardiana, 245; Sieversiae, 251; 
Stipae, 245; subnitens, 120, 241, 
245; tardissima, 251; triseti, 241; 
tumidipes, 252; turrita, 252; uni- 
porula, 153; variolans, 252; Ver- 
atri, 153; Violae, 245 

Pucciniastrum Myrtilli, 27, 28 

Pulvinula, 6; Constellatio, 18; haema- 
stigma, 17 

Pyrenula, 259 

Pyrola asarifolia incarnata, 256; ro- 
tundifolia uliginosa, 256; secunda, 
256; uliginosa, 257 

Pyropolyporus conchatus, 266; tex- 
anus, 267 

Pythiopsis, 289, 292; cymosa, 289, 
293, 204, 301; Humphreyana, 
292, 302 

Pythium, 55, 57; debaryanum, 65 


Quercus, 72, 135-137; alba, 150; coc- 
cinea, 112; Phellos, 112; rubra, 
112; velutina, 112 


Radicula sinuata, 257 

Ranunculus Cymbalaria, 257; digita- 
tus, 257; Eschscholtzii, 257; nivalis 
Eschscholtzii, 257; stenolobus, 257 

Red cedar, An enemy of the western, 


93 
Reseda, 198 
Review of the genus Phytophthora, 


A. Studies in North American 
Peronosporales—V, 54 

Reviews, News, notes and, 150, 264 

Rhinanthus, 200 

Rhodopaxillus, 3 

Rhysotheca, 193; Borreriae, 193; 
Gonolobi, 193; Heliocarpa, 193; 
ribicola, 193; Viburni, 193 

Ribes, 130; aureum, 130; coloradense, 
246, 257; inebrians, 246, 257; longi- 
florum, 130, 131; oxyacanthoides, 
257; saxosum, 257; vallicola, 257 

Ricinus, 59 

Ridgway’s new color-book, Observa- 
tions on the use of. The color of 
the spores of Volvaria speciosa 
Fr., 2 

Roestelia Harknessianoides, 248; 
lacerata, 247; transformans, 228 

Roripa, 199; palustris, 199 

Rosa, 207, 243, 257; aciculata, 243, 
257; Fendleri, 257; grosse-serrata, 

257; Macounii, 257; Maximiliana, 

257; neomexicana, 243, 257 

Rubacer parviflorus, 257 

Rubus, 207; fruticosus, 207; parvi- 
florus, 248, 257 

Ruhlandiella, 104; hesperia, 104, 108 

Russula, 90, 91, 150, 163; albidula, 
91, 92; alutacea, 91; depallens, 91; 
emetica, 183; graveolens, 90; in- 
tegra, 91; meliolens, 91; rubes- 
cens, 91, 92; sanguinea, 92; squa- 
lida, 90; xerampelina, 90 

Rust fungi, A new book on the Brit- 
ish, 152 

Rusts, Notes on Uredinopsis mirabilis 
and other, 25 

Rusts of Utah, Host index of smuts 
and, 253 

Rusts of Utah, The smuts and—II, 
240 
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Salix, 72; chlorophyla, 257; cordata 
lutea, 257; cordata Watsonii, 257; 
exigua, 257; Fendleriana, 25 
flavescens, 257; glaucops, 242, 25 
lasiandra caudata, 257; lasiandra 
Fendleriana, 257; lutea, 257; luteo- 
sericea, 257; monticola, 242, 257; 
Nuttallii, 257; pachnophora, 242, 
257; pentandra caudata, 257 ; phy- 
licifolia, 257; schouleriana, 257 

Salpiglossis, 56, 59, 60 

Salsola Tragus, 257 

Saprolegnia, 285-287, 291, 299, 300; 
asterophora, 298; ferax, 298; mon- 
oica, 291, 298-300; torulosa, 299 

Sarcobatus, 120; vermiculatus, 245,257 

Sarcoscypha albovillosa, 276; radicu- 
lata, 275; rhenana, 275 
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Saxifraga arguta, 257; austromon- 
tana, 252, 257; cernua, 209, 210; 
debilis, 243, 257; granulata, 210; 
punctata, 257 

Schizanthus, 56, 59, 60; grahami, 67 

Schizophyllum alneum, 266 

Scleroderma verrucosum, 
gare, 150 

Sclerotium bataticola, 95 

Seaver, F. J., A preliminary study of 
the genus Lamprospora, 5; North 
American species of Aleuria and 
Aleurina, Observations on 
Sphaerosoma and allied genera, 103 

Sedum  debile, stenopetalum, 
251, 257 

Sempervivum tectorium, 76 

Senecio crassulus, 257; dispar, 257; 
lugens, 257; triangularis, 257; vul- 
garis, 111 

Septoria, 33; Atriplicis, 33 

Sequoia, 7; sempervirens, 18 

Sida hederacea, 257 

Sidalcea nervata, 257 

Sieversia turbinata, 251, 257 

Silene, 196; Menziesii, 257 

Simblum sphaerocephalum, 267 

Sistotrema fuscescens, 233, 234; oliva- 
ceum, 233, 234 

Sitanion californicum, 
257; rigidum, 244, 257 

Small collection of lichens from Ja- 
maica, West Indies, 259 

Smelowskia americana, 257; calycina, 
257 

Smuts and rusts of Utah, Host indes 
of, 25: 

Smuts and rusts of Utah, The—II, 
240 

Solanum, 60; Lycopersicum, 56; Me- 
longena, 56, 59, 60; tuberosum, 56, 
60 

Solidago, 119; canadensis, 257; mol- 
lis, 257; pulcherrima, 257; pumila, 
257; rugosa, 112; trinervata, 257 

Sonchus asper, 116 

Sophia, 199, 241, 
257 

Sorbus, 72 

Sorosporium Saponariae, 240 

Sparassis crispa, 163; Herbstii, 162 


224; vul- 


252° 
273; 


2573 


glaber, 


oem: 
“O/ > 


245, incisa, 


257; 





Species,- Notes on _ miscellaneous. 
Studies in North American Perono- 
sporales—VI, 192 

Species of Aleuria and Aleurina, 


North American, 27: 

Species of Peridermium on pine, 
North American, 109 

Species of water molds, Two new, 285 

Sphaeralcea arizonica, 245, 257; gros- 
sulariaefolia, 257; marginale, 245, 
257; Munroana, 257 


Sphaeronema fimbriata, 95 

Sphaerophorus compressus, 259 

Sphaerosoma, 103-105, 107, 
echinulatum, 103, 105, 106, 
fuscescens, 104, 105, 108 

Sphaerosoma and allied genera, Ob- 
servations on, 103 

Spicaria, 74 

Spinacia, 200; oleracea, 200, 202 

Spores of Volvaria speciosa Fr., The 
color of the. Observations on the 
use of Ridgway’s new color-book, 
29 

Sporobolus asperifolius, 
formis, 257 

Stellaria borealis, 257; Curtisii, 240, 


108; 
108 ; 


257;  fili- 


257 
Stemonitis, 147; splendens, 149 
Stephanomeria minor, 257 
Stereocaulon, 259; cornutum, 

ramulosum, 261 
Sticta damaecornis 261; Weigelli, 261 
Stimblum flavidum, 264 
Stipa comata, 245, 257; minor, 257 
Streptothrix, 34; abietina, 34; atra, 

34, 36; cinerea, 34; fusca, 34; 

glauca, 34; pereffusa, 34, 36 
Stropharia, 139, 143, 144, 265; am- 

bigua, 143, 144, 268; bilamellata, 

144 
Stropharia ambigua, The development 

of, 139 
Studies in North American Perono- 

sporales—V. A review of the genus 

Phytophthora, 54; VI. Notes on 

miscellaneous species, 192 
Studies in the Hydnaceae, Type— 

VII. The genera Asterodon and 

Hydnochaete, 231 
Study of the genus Lamprospora, A 

preliminary, 5 
Sumstine, D. R., New or interesting 

fungi, 32 
Symphoricarpos rotundifolius, 257; 

vaccinioides, 257 
Synthyris laciniata, 248, 257; pinna- 

tifida, 248, 257 
Syringa, 59; persica, 72 


261; 


Taraxacum officinale, 257; taraxacum, 
257 

Taraxia subacaulis, 257 

Tellima parviflora, 257 

Tetraneuris leptoclada, 248, 257 

Thalictrum, 69; Fendleri, 257; sparsi- 
florum, 257 

Thelephora, 2 
nispora, 267; perplexa, 
silis, 267 

Thelotrema lepadinum, 260; subtile, 
260 

Theobroma, 75; Cacao, 75 


67; laciniata, 282; mag- 
267; scis- 
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Thlaspi coloradensis, 257; glaucum, 


257 

Thom, Charles, Conidium production 
in Penicillium, 211 

Thuya plicata, 94 

Tilia, 72; americana, 150 

Tomicus, 218 

arametes setosus, 266 

Trautvetteria grandis, 241, 257 

Tremella, 225; Ellisii, 229; lutescens, 
224 

Trichia, 149; botrytis, 149; decipiens, 
149 

Tricholoma, 3, 268; alabamense, 
269; angustifolium, 269; aro- 
maticum, 269; cinnamomeum, 
269; compressipes, 269; Earleae, 
269; eduriforme, 269; fumosel- 
lum, 269; Glatfelteri, 269; ino- 


cybiforme, 269; Kauffmanii, 
269; longipes, 269; Memmin- 
geri, 269; multifolium, 269; 


Naucoria, 269; nudum, 3; odorif- 
erum, 269; personatum, 3; prae- 
cox, 269; praemagnum, 269; 
Robinsoniae, 269; Russula, 97, 
98; sordidum, 3, 268; subacidum, 
269; subargillaceum, 269; sub- 
cinereiforme, 269; subfuligi- 
neum, 269; subresplendens, 269 ; 
subterreum, 269; subtransmu- 
tans, 269; Thompsonianum, 
269; Tottenii, 269; transmutans, 
97, 98; unakense, 269; Volkertii, 
269; Yatesii, 269 

Trifolium, 205; Parryi, 253, 257; 
repens, 257; scariosum, 253, 258 

Trisetum spicatum, 258; subspicatum, 
241, 258; vulgare, 258 

Triumfetta, 194; Lappula, 194 

Tropical plant diseases, A book on, 
41 

Troximon cuspidatum, 258; gracilens, 
258; gracilens Greenei, 258 

Tsuga canadensis, 26-28 

Tuber, 96, 97; californica, 97 

Tubercularia, 138; carnea, 122, 138 

Tulasnella, 265; thelephorea, 265 

Two new species of water molds, 285 

Tylostoma, 267 

Type studies in the Hydnaceae—VII. 
The genera Asterodon and Hydno- 
chaete, 231 


Uredinopsis, 25; mirabilis, 25-27 

Uredinopsis mirabilis and other rusts, 
Notes on, 25 

Uredo, 153; Castilleiae, 252; Jonesii 
246 

Urocystis Anemones, 241 

Uromyces, 152, 153, 285; aemulus, 
252; Astragali, 245, Eriogoni, 245; 


Euphorbiae, 246; intricatus, 245; 
Lychnidis, 253; mysticus, 253; ob- 
longus, 253; plumbarius, 246; proe- 
minens, 246; Psoraleae, 253 

Urtica, 200; gracilis, 258 

Use of Ridgway’s new color-book. 
Observations on the. The color of 
the spores of Volvaria speciosa Fr., 
29 

Usnea angulata, 263; arthroclada, 262; 
articulata, 263; articulata dimorpha, 
262; aspera, 263 ; ceratina, 263; con- 
cinna, 263; dasypogoides cladoble- 
phara, 262; denudata, 263; florida, 
262; gracilis, 263; implicata, 262, 
263; intercalaris, 262; jamaicensis, 


263; laevigata, 262; laevis, 262; 
longissima, 263; mekista, 263; ra- 
diata, 263; rubescens, 263; Vrie- 


seana, 263 

Ustilago Hieronymi, 241 

Utah, Host index of smuts and rusts 
of, 253 

Utah, The smuts and rusts of—II, 240 


Vaccinium, 283, 284; caespitosum, 
258; pennsylvanicum, 27, 28 

Vaginata, 268; umbonata, 35 

Valeriana occidentalis, 249, 258 

Vaucheria, 71 

Venenarius, 268, 269; Lanei, 269; 
muscarius, 2, 268; phaloides 165, 
304; roseitinctus, 269; rubens, 1; 
virginianus, 269 

Venturia inaequalis, 95 

Veratrum speciosum, 258 

Vernonia, 123; crinita, 112 

Veronica alpina, 249, 258; Worm- 
skjoldii, 249, 258 

Verticillium, 208 

Vicia americana truncata, 258; ore- 
gana, 258; trifida, 258 

Viola adunca, 244, 258; blanda, 258; 
canadensis, 245, 258; longipes, 258; 
Nuttallii, 258; Rydbergii, 258 

Viorna Jonesii, 258 

Volva aperture in Cryptoporus vol- 
vatus (Peck) Hubbard, Origin of 
the, 217 

Volvaria pruinosa, 266; speciosa, 29 

Volvaria speciosa Fr., The color of 
the spores of. Observations on the 
use of Ridgway’s new color-book, 
29 


Washingtonia divaricata, 258; nuda, 
258; obtusa, 258; occidentalis, 258 

Water molds, Two new species of, 285 

West Indies, Small collection of 
lichens from Jamaica, 259 

Western red cedar, An enemy of the, 
93 
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White pine, » preliminary note on a 
new bark disease of the, 84 

Willey, Henry,—A memoir, 49 

Wilson, G. W., A book on tropical 
plant diseases, 41; Studies in North 
American Peronosporales—V. A 
review of the genus Phytophthora, 
54; VI. Notes on miscellaneous 
species, 192 


Wyethia amplexicaulis, 258 


Zauschneria Garrettii, 258 

Zea Mays, 258 

Zeller, S. M., The development of 
Stropharia ambigua, 139; The de- 
velopment of the carpophores of 
Ceriomyces Zelleri, 235 

Zygadenus paniculatus, 258 





